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Abstract 
Trait mindfulness helps people handle distress and improves their satisfaction with life. The 
aim of the present paper is to examine whether trait mindfulness also promotes positive 
functioning (i.e., performance) in highly demanding situations, such as in elite sports. 
Mindfulness has been shown to improve athletes’ ability to perform well, i.e., to increase 
their performance-delivery. However, researchers are still speculating about the underlying 
mechanism. The present research examines whether trait mindfulness enhances the ability of 
elite athletes to trigger performance in demanding situations by generally reducing 
competition anxiety and diminishing its negative impact when it occurs. Participants were 
133 elite athletes from 23 different sports. They completed measures of trait mindfulness, 
competition anxiety, and performance-delivery. Mediation, moderation, and moderated-
mediation effects of mindfulness and competition anxiety on performance-delivery were 
tested. Our findings indicate that trait mindfulness is related to fewer performance worries 
and prevents the remaining worries from influencing athletes’ behavior, thereby helping them 
to perform better. Implications and directions for further research are discussed. Apart from 
benefits for psychological health, instructing people to become more mindful might be a 
promising approach to help them optimize their performance in demanding situations. 
 
 
 Keywords: Performance enhancement, peak performance, competition anxiety, elite 
sport, moderated mediation 
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Introduction 
Mindfulness as a multidimensional trait means the general tendency to attend to 
present-moment experiences in everyday life in an accepting, nonjudgmental, and 
nonelaborating manner (Kabat-Zinn, 2003). Empirical studies have shown that mindfulness 
can be trained and that it positively affects significant functions and processes in our lives 
(Grossman, Niemann, Schmidt, & Walach, 2004; Hofmann, Sawyer, Witt, & Oh, 2010). 
However, do these effects also promote positive functioning in highly demanding situations? 
And if yes, how? 
Elite athletes often experience situations that place high demands on their 
coordinative, physical, and psychological skills, and whether these skills can be performed or 
not determines success or failure (Birrer & Morgan, 2010). Elite sports can be considered an 
extreme example of the kinds of situations that place high demands on peoples’ behavior. 
There is preliminary evidence that trait mindfulness promotes the delivery of athletic 
performance (Gardner & Moore, 2012; Gooding & Gardner, 2009; Thompson, Kaufman, De 
Petrillo, Glass, & Arnkoff, 2011). 
Trait mindfulness may improve performance-delivery in demanding situations by 
decreasing competition anxiety. Trait anxiety includes a somatic and cognitive component. 
Cognitive anxiety refers to the general tendency to worry about oneself, the situation at hand, 
and potential negative consequences, whereas somatic anxiety encompasses the experience of 
autonomic arousal and nervousness (Morris, Davis, & Hutchings, 1981). While some 
amounts of anxiety might even positively affect an athlete’s performance (e.g., via enhanced 
effort and alertness, Hardy, 1990), it generally impairs performance when pressure is high 
(e.g., via the loss of concentration or too much muscular tension, Hill, Hanton, Matthews, & 
Fleming, 2010; Martens, Burton, Vealey, Bump, & Smith, 1990). Athletes with high levels of 
trait anxiety are more likely to show decrements in performance in situations that are 
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subjectively regarded as important by them, despite their will and capability to perform better 
(i.e., choking under pressure, Baumeister & Showers, 1986). Competition anxiety was found 
to be negatively associated with trait mindfulness in elite and subelite athletes (Thienot et al., 
2014). 
Research shows that after mindfulness interventions, participants showed less anxiety-
associated amygdala activity (Goldin & Gross, 2010) and reported more trait mindfulness, 
which, in turn, predicted decrements in trait anxiety (Anderson, Lau, Segal, & Bishop, 2007; 
Shapiro, Brown, & Biegel, 2007). Possibly, by attending to negative experiences in an 
accepting manner, people become desensitized to unpleasant emotions that they would 
otherwise avoid, which makes these emotions less distressing (Keng, Smoski, & Robins, 
2011). Mindfulness-based interventions for athletes (Gardner & Moore, 2007) focus on 
fostering the acceptance rather than the change of negative emotions (like anxiety), because 
trying to change emotions and thoughts binds attentional resources needed for the current 
athletic task at hand (Gardner & Moore, 2004). Thus, the reduction of anxiety after such 
interventions might be regarded as a side effect. In sum, the current research suggests that 
trait mindfulness may improve performance-delivery in demanding situations by decreasing 
competition anxiety. 
Other than the direct influence of mindfulness on competition anxiety, mindfulness 
might also have a moderating influence on the relationship between competition anxiety and 
performance-delivery in demanding situations, i.e., the level of mindfulness may ease the 
adverse impact of a given level of competition anxiety on performance-delivery in 
demanding situations. This concurs with research outside the field of sports that shows that 
trait mindfulness promotes more adaptive responses to stressful situations (Arch & Craske, 
2010), decreases the ability of unpleasant emotional experiences to elicit unhealthy behavior 
(Adams et al., 2015), and is associated with neural mechanisms that promote the observation 
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of distress without acting upon it (Creswell, Way, Eisenberger, & Lieberman, 2007). As a 
result, people are able to maintain adaptive behavior, for example, while being anxious. 
Research that investigates how mindfulness may affect behavior indicates that trait 
mindfulness both inversely predicts negative emotions (i.e., perceived psychosocial stress) 
and moderates the relationship between negative emotions and maladaptive behavior (i.e., 
alcohol abuse, Adams et al., 2015). In the present research, we follow this moderated-
mediation model to examine whether trait mindfulness is also associated with performance-
promoting behavior in demanding situations. We tested the following three hypotheses: (1) 
Trait mindfulness is positively associated with the ability to deliver performance in 
demanding situations, (2) trait mindfulness is negatively associated with competition anxiety, 
which, in turn, is negatively associated with performance-delivery (mediation), and (3) trait 
mindfulness buffers the detrimental effects of anxiety on performance-delivery in demanding 
situations (moderation). 
Method 
Participants 
The study sample consists of 133 athletes from 23 different sports (45.9% male, Mage 
= 23.68, SDage = 6.12, age range 17–53, 30.8% team sports). Of these athletes, 30.8% rated 
their current performance level as worldwide international top, 18.0% as international top in 
Europe, 48.9% as national top, and 2.3% as lower than national top. Of the respondents, 
94.7% reported that they had represented their country in their respective sport. The mean 
hours of training per week were 14.63 (SD = 6.13). The nine most common sports in the 
sample were cycling (13.5%), floorball (9.8%), orienteering (9.8%), curling (9.8%), athletics 
(9%), judo (7.5%), horse riding (5.3%), handball (5.3%), and shooting (4.5%). Mean 
substitution was used to replace four missing data points. 
Procedure 
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The research was conducted in accordance with APA ethical guidelines. All 
participants provided informed consent, and confidentiality and anonymity were assured. 
Twenty-five national sport associations were informed about the study in detail and asked to 
forward a link of an online survey to all members of their national teams. Of 838 athletes who 
received the link, 262 agreed to support our research by participating in one of two online 
surveys, to which they were randomly assigned. Athletes were told that they can take part in a 
sport psychological study that investigates the relation between different psychological 
variables. Participants were offered the possibility to receive a feedback of parts of their 
individual study results.  
Measures 
We measured trait mindfulness using the total scale of the 37-item Comprehensive 
Inventory of Mindfulness Experiences (CHIME, Bergomi, Tschacher, & Kupper, 2013, 
2014). The participants rated how often they engaged in various behaviors or had certain 
experiences in the last two weeks on a 6-point Likert scale, ranging from 1 (almost never) to 
6 (almost always). Sample items are “It is easy for me, to focus on what I am doing,” and 
“When I have unpleasant thoughts and feelings, I can just notice them, without immediately 
reacting to them.” Bergomi et al. (2013, 2014) developed the CHIME, taking into account all 
aspects of mindfulness that are contained in all eight previously validated mindfulness 
questionnaires, and provided evidence for its reliability and validity. These aspects include 
the general tendency to focus attention on the current moment; not to react automatically to 
experiences; to face experience in an open way, rather than to distract oneself from it; and to 
respond to experiences in an accepting and nonjudgmental way. The Cronbach alpha in the 
study sample was .78. 
We measured cognitive and somatic competition anxiety using two 4-item subscales 
of the Competition Anxiety Inventory Trait (CAI-T, Brand, Ehrlenspiel, & Graf, 2009). The 
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participants were asked to indicate their level of agreement with statements about different 
behaviors or specific experiences before competitions in general on a 4-point Likert scale, 
ranging from 1 (not at all) to 4 (strongly). Sample items for the two subscales are “Before 
competitions, I have self-doubts” (cognitive competition anxiety) and “Before competitions I 
feel nervous” (somatic competition anxiety). Brand et al. (2009) developed the CAI-T along 
the lines of the Sport Anxiety Scale (Smith, Smoll, & Schutz, 1990) and provided 
psychometric support for the measure and its use in sports. The Cronbach alphas in the study 
sample were .84 (cognitive competition anxiety) and .72 (somatic competition anxiety). 
We assessed the ability to deliver performance in demanding situations using a self-
generated 3-item measure. The participants were asked to rate how often they engaged in 
specific types of behaviors in important situations in games or competitions in the last three 
months on a 5-point Likert scale, ranging from 1 (never) to 5 (always). The wording of the 
three items was as follows: “In the last three months, I could perform when it really 
mattered,” “In the last three months, I failed in crucial situations (inversed),” and “In the last 
three months, I couldn’t handle the pressure during important moments (inversed).” The 
reliability analysis showed a Cronbach alpha of .67. 
Data Analysis 
Bivariate correlations between all the study variables were tested using Pearson’s 
correlation analysis. Similar to other studies that tested moderated-mediation models (e.g., 
Berndt et al., 2013), further analysis progressed in three steps (for details, see the results 
section). First, we conducted parallel multiple mediation analysis to assess the effect of trait 
mindfulness on performance-delivery in demanding situations, both directly and indirectly, 
through cognitive and somatic competition anxiety, using path-analytic approaches (Preacher 
& Hayes, 2008). Then, we estimated the extent to which trait mindfulness moderated the 
effect of cognitive and somatic competition anxiety on performance-delivery using 
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moderated ordinary least-squares (OLS) regression analysis (Hayes & Matthes, 2009). 
Finally, we combined the mediation and moderation results and examined the conditional 
indirect effect of trait mindfulness on performance-delivery in demanding situations through 
competition anxiety as a function of trait mindfulness, using the moderated-mediation 
approach described in Preacher, Rucker, and Hayes (2007). All analyses were conducted 
using SPSS version 22 software for Windows. 
Results 
The means, standard deviations, and Pearson correlations between the scales are 
presented in Table 1. 
Parallel Multiple Mediation 
Parallel multiple mediator analysis using OLS path analysis indicated that trait 
mindfulness was indirectly associated with performance-delivery in demanding situations 
through its effect on cognitive competition anxiety. As suggested by Hayes (2013), all the 
regression coefficients are reported in unstandardized form. As can be seen in Table 2, trait 
mindfulness was associated with performance-delivery (c = .52, p < .01, model 1, Table 2). In 
addition, increased reports of mindfulness were associated with reduced cognitive (a1 = -.81, 
p < .01) and somatic (a2 = -.46, p < .01) anxiety before a competition (models 2 and 3, Table 
2). Although cognitive competition anxiety was associated with decreased self-reported 
ability to deliver performance in situations with high demands (b1 = -.34, p < .01), somatic 
competition anxiety was not (b2 = -.01, p = .91, model 4, Table 2). Bias-corrected bootstrap 
confidence intervals (CIs) based on 5000 bootstrap samples revealed a significant positive 
indirect effect of trait mindfulness on performance-delivery in demanding situations through 
cognitive competition anxiety (a1b1 = .27, 95% CI [.13, .47]) but not through somatic 
competition anxiety (a2b2 = .00, 95% CI [-.09, .10]). The effect of trait mindfulness on 
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performance-delivery, independent of its effect on cognitive and somatic competition anxiety, 
was just under the conventional statistical limit of significance (c'= .25, p = .08). 
Moderation 
To test the ability of trait mindfulness to moderate the effect of competition anxiety on 
performance-delivery, we estimated two OLS regression models predicting the ability to 
deliver performance in demanding situations from trait mindfulness, cognitive competition 
anxiety, and their mean centered interaction term (model 5, Table 2), and from trait 
mindfulness, somatic competition anxiety, and their mean centered interaction term (model 6, 
Table 2), respectively. This analysis revealed that the effect of cognitive competition anxiety 
on the ability to deliver performance in demanding situations was moderated by trait 
mindfulness. In contrast, performance-delivery was not influenced by somatic competition 
anxiety or its interaction with trait mindfulness (see Table 2). 
To better understand the nature of the interaction between trait mindfulness and 
cognitive competition anxiety, we estimated conditional effects (simple slopes) of cognitive 
competition anxiety on performance-delivery using the “pick-a-point” approach (Hayes & 
Matthes, 2009), with the sample mean and plus and minus one standard deviation from the 
mean representing “moderate,” “high,” and “low” trait mindfulness. Cognitive competition 
anxiety was significantly and negatively related to the ability to deliver performance in 
situations with high demands at low, moderate, and high trait mindfulness, with the effect 
approaching zero as trait mindfulness increased. The conditional effects were -.48, -.35, and -
.22 at low, moderate, and high values of trait mindfulness, respectively (all ps < .05, see 
Figure 1). 
Moderated Mediation 
As we found support for both the mediation and moderation hypotheses, we next 
examined a moderated-mediation model. Combining the methods described above, the 
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moderated-mediation model (i.e., conditional indirect effect model) examined whether the 
indirect effect of trait mindfulness on performance-delivery in demanding situations through 
cognitive and somatic competition anxiety was conditional on the athlete’s level of trait 
mindfulness (see model 1 in Preacher et al., 2007). We estimated an OLS regression model 
predicting performance-delivery from trait mindfulness, cognitive and somatic competition 
anxiety, the mean centered products of trait mindfulness, and cognitive competition anxiety, 
as well as trait mindfulness and somatic competition anxiety. The results of this estimation 
are presented in Table 2 (model 7) and Figure 2. Despite the absence of an indirect effect of 
trait mindfulness on performance-delivery through somatic anxiety and the absence of a 
significant trait mindfulness × somatic anxiety interaction term, we decided to leave somatic 
anxiety in the model, as we wanted to examine the complete moderated-mediation model 
including all the variables (the model without somatic anxiety revealed the same results). To 
test whether these indirect effects differed from zero at specific values of the moderator 
(again the sample mean and plus and minus one standard deviation from the mean), we 
conducted and tested conditional indirect effects using 5000 bootstrap estimates for the 
construction of 95% bias-corrected CIs for the conditional indirect effects. 
The indirect effect of trait mindfulness on the ability to deliver performance in 
demanding situations through cognitive competition anxiety was positive for athletes with 
low (.43, 95% CI [.21, .72]) and moderate (.28, 95% CI [.14, .49]) levels of mindfulness. 
However, this indirect effect was no different from zero for athletes with high levels of 
mindfulness (.14, 95% CI [-.02, .33]). The indirect effect of trait mindfulness on 
performance-delivery in demanding situations through somatic anxiety was not different from 
zero, regardless of the level of trait mindfulness (-.06, 95% CI [-.27, .07]; -.01, 95% CI [-.12, 
.09]; and -.05, 95% CI [-.04, .22] at low, moderate, and high values of trait mindfulness, 
respectively. 
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Discussion 
Our findings partly confirmed the hypotheses that the association between trait 
mindfulness and a better ability to deliver performance in demanding situations was mediated 
by anxiety. Trait mindfulness was associated with subjectively perceived athletic 
performance by negatively predicting cognitive but not somatic anxiety. Trait mindfulness 
was negatively correlated with cognitive and somatic anxiety. This finding is in line with 
previous research, which shows that trait mindfulness is related to a low frequency of 
worrisome thoughts (Frewen, Evans, Maraj, Dozois, & Partridge, 2008) and that mindfulness 
practice leads to a reduction of worries and physiological arousal (Delgado et al., 2010). 
While cognitive competition anxiety was negatively associated with performance-delivery in 
demanding situations, somatic competition anxiety was not. This suggests that the cognitive 
aspects of anxiety are closely associated with performance decrements but not mere felt 
arousal. Somatic anxiety might impair athletic performance in demanding situations only 
when experienced as debilitative (Swain & Jones, 1996), in combination with high cognitive 
anxiety (Hardy, 1990), or in athletes with low self-confidence (Hardy, Woodman, & 
Carrington, 2004). 
Our results show that not all athletes with high levels of cognitive competition anxiety 
reported impaired ability to deliver performance in demanding situations. Therefore, testing 
potential moderators seemed worthwhile. As expected, trait mindfulness buffered the 
negative effect of cognitive competition anxiety on performance-delivery, (i.e., athletes with 
a high level of trait mindfulness reported fewer performance decrements due to cognitive 
anxiety). These findings suggest that trait mindfulness has a protective effect: People can 
cognitively be very anxious but still be able to perform. Two different mechanisms may lead 
to this positive outcome. First, studies have shown that trait mindfulness helps people to let 
go of worry-related thoughts (Frewen et al., 2008), and that mindfulness practice prevents the 
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deterioration of working memory capacity during periods of high stress (Jha, Stanley, 
Kiyonaga, Wong, & Gelfand, 2010). Therefore, athletes are less likely to overwhelm their 
working memory system (i.e., with worries), which would increase the risk of a bad 
performance due to distraction (Eysenck & Calvo, 1992). The second explanation is provided 
by findings showing that trait mindfulness promotes in-the-moment and nonjudgmental 
activity, resulting in a capacity to automatically engage in well-learned motor skills 
(Kaufman, Glass, & Arnkoff, 2009). Therefore, athletes are less likely to explicitly monitor 
skill execution, which could lead to a drop in performance due to focusing on their own 
movements (i.e., reinvestment, Masters & Maxwell, 2008). 
The study also showed that the positive indirect effect of trait mindfulness on the 
ability to deliver performance through cognitive competition anxiety was dependent on the 
level of trait mindfulness. Athletes with low-to-moderate trait mindfulness reported anxiety-
based performance decrements, whereas athletes with high trait mindfulness did not. These 
results are in agreement with similar models of moderated meditation that found that the 
indirect effect of mindfulness on an outcome is dependent on the level of mindfulness 
(Adams et al., 2015). Thus, it may be promising to use the moderated-mediation model 
presented herein to examine other potential mechanisms of how mindfulness may positively 
affect behavior, i.e., through generally reducing negative thoughts and emotions, and by 
reducing their influence on behavior. 
Limitations and Further Research 
The main limitations of the current study are its cross-sectional design, which does 
not allow for inferring causal relations between the variables and the exclusive use of self-
report inventories. The performance-delivery scale is a measure of an athlete’s perception of 
his or her performance rather than a direct measure of performance. This perception of past 
performance could be significantly influenced by personal traits such as anxiety. 
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Additionally, limiting the experience of performance to the last three months may not have 
included a truly high performance situation for all athletes. 
Further research will need to address these limitations, for example, by using 
longitudinal designs and including several and behavioral measures of performance. The 
presented model should be tested in one specific game or competition of high pressure or in 
an experimental performance situation with pressure induction. It will also be important to 
examine other mechanisms of action concerning the impact of mindfulness on performance-
promoting behavior in demanding situations and how mindfulness can be practiced 
efficiently. Future research should also look at the influence of single aspects of mindfulness 
(e.g., focusing on the present moment, not reacting automatically to experiences, and 
accepting own thoughts and emotions) by using a larger number of participants and by 
measuring these aspects with multiple reliable and valid scales. Finally, it would be 
interesting to determine what “dose” of mindfulness practice is needed to increase trait 
mindfulness and ultimately increase performance (dose-response), and to determine whether 
people might be able to improve behavior (i.e., behave in a goal-orientated manner) in other 
performance environments (surgery, military, the performing arts, business, etc.) because 
they are mindful. 
Despite the aforementioned limitations, our findings are important for everyone who 
wants to optimize his or her behavior in challenging situations, such as elite athletes, 
performing artists, or surgeons, as well as for people who try to help others optimize 
performance, for example, sport psychologists or coaches. In highly competitive 
environments, such as elite sports, everyone will experience negative emotions to some 
degree (Haberl & Peterson, 2006). However, the most successful performers succeed by 
showing their best, even when they are experiencing unpleasant emotions or having negative 
thoughts. Thus, (sport) psychologists should teach clients not only how to change negative 
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states but also how to perform well in a negative affective state. In this respect, we are 
convinced that mindfulness practice is a promising approach and that developing and 
validating mindfulness-based intervention programs for (elite) performers can help increase 
their trait mindfulness. This could help them to perform in challenging situations because it 
not only reduces negative affective states generally but also diminishes the influence of such 
states on behavior. 
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  15 
References 
Adams, C. E., Cano, M. A., Heppner, W. L., Stewart, D. W., Correa-Fernández, V., Vidrine, 
J. I., . . . Wetter, D. W. (2015). Testing a moderated mediation model of mindfulness, 
psychosocial stress, and alcohol use among African American smokers. Mindfulness, 
6(2), 315-325. doi: 10.1007/s12671-013-0263-1 
Anderson, N. D., Lau, M. A., Segal, Z. V., & Bishop, S. R. (2007). Mindfulness-based stress 
reduction and attentional control. Clinical Psychology and Psychotherapy, 14, 449-
463.  
Arch, J. J., & Craske, M. G. (2010). Laboratory stressors in clinically anxious and non-
anxious individuals: The moderating role of mindfulness. Behaviour Research and 
Therapy, 48, 495-505. doi: 10.1016/j.brat.2010.02.005 
Baumeister, R. F., & Showers, C. J. (1986). A review of paradoxical performance effects: 
Choking under pressure in sports and mental tests. European Journal of Social 
Psychology, 16, 361-383.  
Bergomi, C., Tschacher, W., & Kupper, Z. (2013). Measuring mindfulness: First steps 
towards the development of a comprehensive mindfulness scale. Mindfulness, 4(1), 
18-32. doi: 10.1007/s12671-012-0102-9 
Bergomi, C., Tschacher, W., & Kupper, Z. (2014). Konstruktion und erste Validierung eines 
Fragebogens zur umfassenden Erfassung von Achtsamkeit: Das Comprehensive 
Inventory of Mindfulness Experiences. [Construction and initial validation of a 
questionnaire for a comprehensive assessment of mindfulness: The comprehensive 
inventory of mindfulness experiences]. Diagnostica, 60(3), 111–125. doi: 
10.1026/0012-1924/a000109 
Berndt, N. C., Hayes, A. F., Verboon, P., Lechner, L., Bolman, C., & De Vries, H. (2013). 
Self-efficacy mediates the impact of craving on smoking abstinence in low to 
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  16 
moderately anxious patients: Results of a moderated mediation approach. Psychology 
of Addictive Behaviors, 27(1), 113-124. doi: 10.1037/a0028737 
Birrer, D., & Morgan, G. (2010). Psychological skills training as a way to enhance an 
athlete's performance in high-intensity sports. Scandinavian Journal of Medicine & 
Science in Sports, 20, 78-87.  
Brand, R., Ehrlenspiel, F., & Graf, K. (2009). Wettkampf-Angst-Inventar (WAI). Bonn: 
Bundesinstitut für Sportwissenschaft. 
Creswell, J. D., Way, B. M., Eisenberger, N. I., & Lieberman, M. D. (2007). Neural 
correlates of dispositional mindfulness during affect labeling. Psychosomatic 
Medicine, 69(6), 560-565.  
Delgado, L. C., Guerra, P., Perakakis, P., Vera, M. N., Reyes del Paso, G., & Vila, J. (2010). 
Treating chronic worry: Psychological and physiological effects of a training 
programme based on mindfulness. Behaviour research and therapy, 48(9), 873-882. 
doi: 10.1016/j.brat.2010.05.012 
Eysenck, M.W., & Calvo, M.G. (1992). Anxiety and performance: The processing efficiency 
theory. Cognition & Emotion, 6, 409-434.  
Frewen, P., Evans, E., Maraj, N., Dozois, D., & Partridge, K. (2008). Letting go: Mindfulness 
and negative automatic thinking. Cognitive Therapy and Research, 32, 758–774. doi: 
10.1007/s10608-007-9142-1 
Gardner, F. L., & Moore, Z. E. (2004). A mindfulness-acceptance-commitment-based 
approach to athletic performance enhancementen: Theoretical considerations. 
Behavior Therapy, 35, 707-723.  
Gardner, F. L., & Moore, Z. E. (2007). The Psychology of Enhancing Human Performance. 
The Mindfulness-Acceptance-Commitment Approach (MAC). New York, NY: 
Springer. 
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  17 
Gardner, F. L., & Moore, Z. E. (2012). Mindfulness and acceptance models in sport 
psychology: A decade of basic and applied scientific advancements. Canadian 
Psychology/Psychologie canadienne, 53(4), 309-318. doi: 10.1037/a0030220  
Goldin, P. R., & Gross, J. J. (2010). Effects of mindfulness-based stress reduction (MBSR) 
on emotion regulation in social anxiety disorder. Emotion, 10(1), 83-91. doi: 
10.1037/a0018441 
Gooding, A., & Gardner, F. L. (2009). An empirical investigation on the relationship between 
mindfulness, pre shot routine, and basketball free throw percentage. Journal of 
Clinical Sport Psychology, 3, 303-319.  
Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based stress 
reduction and health benefits. A meta-analysis. Journal of Psychosomatic Research, 
57, 35-43.  
Haberl, Peter, & Peterson, Kirsten. (2006). Olympic-size ethical dilemmas: issues and 
challenges for sport psychology consultants on the road and at the Olympic games. 
Ethics & Behavior, 16(1), 25-40. doi: 10.1207/s15327019eb1601_4 
Hardy, L. (1990). A catastrophe model of performance in sport. In G. Jones & L. Hardy 
(Eds.), Stress and performance in sport (pp. 81-106). Chichester: Wiley. 
Hardy, L., Woodman, T., & Carrington, S. (2004). Is self-confidence a bias factor in 
higherorder catastrophe models? An exploratory analysis. Journal of Sport and 
Exercise Psychology, 2, 359-368.  
Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process 
analysis: A regression-based approach. New York: Guilford Press. 
Hayes, A. F., & Matthes, J. (2009). Computational procedures for probing interactions in 
OLS and logistic regression: SPSS and SAS implementations. Behavior Research 
Methods, 41, 924-936. doi: 10.3758/BRM.41.3.924 
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  18 
Hill, D. M., Hanton, S., Matthews, N., & Fleming, S. (2010). Choking in sport: A review. 
International Review of Sport and Exercise Psychology, 3, 24-39.  
Hofmann, S. G., Sawyer, A. T., Witt, A. A., & Oh, D. (2010). The effect of mindfulness-
based therapy on anxiety and depression: A meta-analytic review. Journal of 
Consulting and Clinical Psychology, 78, 169-183.  
Jha, A. P., Stanley, E. A., Kiyonaga, A., Wong, L., & Gelfand, L. (2010). Examining the 
protective effects of mindfulness training on working memory capacity and affective 
experience. Emotion, 10(1), 54-64. doi: 10.1037/a0018438 
Kabat-Zinn, J. (2003). Mindfulness-based interventions in context: Past, present, and future. 
Clinical Psychology: Science and Practice, 10, 144-156.  
Kaufman, K. A., Glass, C. R., & Arnkoff, D. B. (2009). An evaluation of Mindful Sport 
Performance Enhancement (MSPE): A new mental training approach to promote flow 
in athletes. Journal of Clinical Sport Psychology, 4, 334-356.  
Keng, S. L., Smoski, M. J., & Robins, C. J. (2011). Effects of mindfulness on psychological 
health: A review of empirical studies. Clinical Psycholgy Review, 31, 1041-1056.  
Martens, R., Burton, D., Vealey, R. S., Bump, L. A., & Smith, D. E. (1990). Development 
and validation of the Competitive State Anxiety Inventory-2. In R. Martens, R. S. 
Vealey & D. Burton (Eds.), Competitive anxiety in sport (pp. 117-190). Champaign, 
IL: Human Kinetics. 
Masters, R., & Maxwell, J. (2008). The theory of reinvestment. International Review of Sport 
& Exercise Psychology, 1, 160-183.  
Morris, L. W., Davis, M. A., & Hutchings, C. H. (1981). Cognitive and emotional 
components of anxiety: literature review and a revised worry-emotionality scale. 
Journal of Educational Psychology, 73, 541-555.  
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  19 
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing 
and comparing indirect effects in multiple mediator models. Behavior Research 
Methods, 40, 879-891. doi: 10.3758/BRM.40.3.879 
Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation 
hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral Research, 
42, 185-227.  
Shapiro, S. L., Brown, K. W., & Biegel, G. M. (2007). Teaching self-care to caregivers: 
Effects of mindfulness-based stress reduction on the mental health of therapists in 
training. Training and Education in Professional Psychology, 1(2), 105-115. doi: 
10.1037/1931-3918.1.2.105 
Smith, R. E., Smoll, F. L., & Schutz, R. W. (1990). Measurement and correlates of sport-
specific cognitive and somatic trait anxiety: The Sport Anxiety Scale. Anxiety 
Research, 2(4), 263-280.  
Swain, A., & Jones, G. (1996). Explaining performance variance: The relative contribution of 
intensity and direction dimensions of competitive state anxiety. Anxiety, Stress, and 
Coping, 9(1), 1-18.  
Thienot, E., Jackson, B., Dimmock, J., Grove, J. R., Bernier, M., & Fournier, J. F. (2014). 
Development and preliminary validation of the mindfulness inventory for sport. 
Psychology of Sport and Exercise, 15(1), 72-80.  
Thompson, R. W., Kaufman, K. A., De Petrillo, L. A, Glass, C. R., & Arnkoff, D. B. (2011). 
One year follow-up of mindful sport performance enhancement (MSPE) with archers, 
golfers, and runners. Journal of Clinical Sport Psychology, 5, 99-116.  
 
MINDFULNESS PROMOTES THE ABILITY TO DELIVER PERFORMANCE  20 
Table 1 
Descriptive Statistics and Correlations (Pearson) between Variables 
 Mindfulness Cog. comp. 
anxiety 
Som. comp. 
anxiety 
Performance-
delivery 
M 3.90 2.38 2.33 3.84 
SD 0.38 0.68 0.60 0.61 
Mindfulness -    
Cog. comp. anxiety -.45** -   
Som. comp. anxiety -.29** .46** -  
Performance-delivery .33** -.45** -.23** - 
Note. Cog. comp. anxiety = Cognitive competition anxiety, Som. comp. anxiety = somatic 
competition anxiety 
**p < .01 
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Figure Captions 
Figure 1. Moderation of the effect of cognitive competition anxiety on performance-delivery 
in demanding situations by trait mindfulness. 
Figure 2. Results of regression analyses for moderated mediation (unstandardized regression 
coefficients, standard errors in brackets). 
*p < .05, **p < .01 
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Zusammenfassung: 
Konzentration ist für die sportliche Leistungserbringung wesentlich. Die Störung der 
Konzentration durch eigene Gedanken wird als kognitive Interferenz bezeichnet. Im 
englischsprachigen Raum wird diese Interferenz mit dem Thought Occurence Questionnaire 
Sport (TOQS; Hatzigeorgiadis & Biddle, 2000) erfasst. Die vorliegende Arbeit validiert eine 
deutsche Version (TOQS-D) an zwei Stichproben bestehend aus insgesamt 
348 Sporttreibenden (56 % männlich, MAlter = 24.97, SDAlter = 6.33, 61 % Teamsportarten, 
53 % Mitglied im Schweizer Nationalkader). Eine explorative Faktorenanalyse 
(Stichprobe 1) sowie eine konfirmatorische Faktorenanalyse (Stichprobe 2) bestätigen die 
Struktur der Originalversion mit drei interkorrelierenden Faktoren: Leistungssorgen, 
aufgabenirrelevante Gedanken und Fluchtgedanken. Die Skala hat gute Reliabilitätswerte 
(interne Konsistenz: α = .89; Retestreliabilität: r = .82). Zudem zeigt der TOQS-D die 
erwartete konvergente Validität (Konzentrationsstörungen, Wettkampfangst), divergente 
Validität (Achtsamkeit) und Kriteriumsvalidität (Selbsteinschätzung der sportlichen 
Leistung). Mit dem TOQS-D liegt damit ein geeignetes Instrument vor, dessen 
Einsatzmöglichkeiten in Praxis und Forschung abschließend diskutiert werden. 
 
Abstract: 
Concentration is essential for athletic performance. The disturbance of concentration by 
thoughts is called cognitive interference. In English-speaking countries, this interference is 
assessed by the Thought Occurrence Questionnaire Sport (TOQS; Hatzigeorgiadis & Biddle, 
2000). The present study validated a German version (TOQS-D) on two samples consisting 
of a total of 348 athletes (56 % male, Mage = 24.97, SDage = 6.33, 61 % team sports, 53 % 
Swiss national team members). An exploratory factor analysis (sample 1) and a confirmatory 
factor analysis (sample 2) confirm the structure of the original version with three correlated 
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factors: performance worries, taskirrelevant thoughts and thoughts of escape. The scale has 
good reliability scores (internal consistency: α = .89; test-retest reliability: r = .82). In 
addition, the TOQS-D shows the expected convergent (concentration disruption, competition 
anxiety), divergent (mindfulness) and criterion validity (self-assessment of athletic 
performance). The TOQS-D can be considered as an appropriate questionnaire and its 
applications in practice and research are discussed. 
 
Schlüsselwörter: Psychometrische Evaluation, Konzentration, Sportpsychologie, 
Leistungssport, Wettkampfangst 
Keywords: psychometric evaluation, concentration, sport psychology, elite sports, 
competition anxiety 
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Die Fähigkeit, sich auf etwas zu konzentrieren, ist für die Erbringung sportlicher 
Leistungen zentral (Moran, 2009). Eine mögliche Störung der Konzentration sind Gedanken, 
die verhindern, dass sich Athletinnen und Athleten auf die aktuelle sportliche Aufgabe 
fokussieren können (Eysenck & Keane, 2000). Der Begriff der kognitiven Interferenz 
beschreibt eine solche Störung der Konzentration durch aufgabenirrelevante Gedanken oder 
Leistungssorgen während einer Leistungserbringung (Sarason, Sarason & Pierce, 1990). 
Kognitive Interferenz hängt sowohl bei jugendlichen und als auch erwachsenen 
Sportreibenden negativ mit der sportlichen Leistung zusammen (Gould, Eklund & Jackson, 
1992; McCarthy, Allen & Jones, 2013), weshalb die Verringerung der kognitiven Interferenz 
und deren leistungsmindernden Auswirkungen das Ziel verschiedener sportpsychologischer 
Interventionen darstellt (Hatzigeorgiadis, Theodorakis & Zourbanos, 2004; Thompson, 
Kaufman, De Petrillo, Glass & Arnkoff, 2011). Um die Wirksamkeit solcher Interventionen 
in Praxis und Forschung zu überprüfen, braucht es reliable und valide Messinstrumente. Im 
englischen Sprachraum wird kognitive Interferenz im Sport mit dem Thought Occurence 
Questionnaire Sport (TOQS; Hatzigeorgiadis & Biddle, 2000) erfasst. Im deutschen 
Sprachraum gibt es bisher kein validiertes Instrument, welches sportbezogene kognitive 
Interferenz erfasst. Ziel dieses Artikels ist deshalb die erstmalige psychometrische 
Evaluation einer deutschen Übersetzung des TOQS. 
Der TOQS ist eine adaptierte Form des Thought Occurence Questionnaires (TOQ; 
Sarason, Sarason, Keefe, Hayes & Shearin, 1986), welcher kognitive Interferenz in 
Leistungssituationen im Schulkontext erfasst. Die Überprüfung der Faktorenstruktur des 
TOQ an einer Stichprobe erwachsener Sporttreibender zeigte einen schlechten Modellfit 
(Hatzigeorgiadis & Biddle, 1999), was die Autoren veranlasste, ein Instrument zu 
entwickeln, welches kognitive Interferenz sportspezifisch erfasst – den TOQS 
(Hatzigeorgiadis & Biddle, 2000). Der TOQS besteht aus 17 Items, die den drei miteinander 
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korrelierenden Skalen Leistungssorgen, aufgabenirrelevante Gedanken und Fluchtgedanken 
zugeordnet sind. Die Überprüfung der englischsprachigen Originalversion des TOQS an 
einer Stichprobe bestehend aus erwachsenen Sporttreibenden zeigte gute psychometrische 
Eigenschaften (Hatzigeorgiadis & Biddle, 2000). Die 3-Faktorenstruktur konnte an einer 
Stichprobe von adoleszenten Sporttreibenden bestätigt werden (Lane, Harwood & Nevill, 
2005). 
Im Folgenden werden Forschungsergebnisse präsentiert, welche mit dem TOQS 
erfasste kognitive Interferenz bei Athletinnen und Athleten mit anderen Konstrukten in 
Verbindung bringen. Daraus werden Annahmen zur konvergenten und divergenten Validität 
des Fragebogens abgeleitet. Ein Befund zeigt positive Zusammenhänge aller drei TOQS-
Skalen mit Konzentrationsstörungen im Wettkampf bzw. Spiel (McCarthy et al., 2013), was 
die Annahme der konzentrationsstörenden Auswirkung von kognitiver Interferenz 
unterstützt. In einer anderen Studie zeigte sich, dass zwei von drei TOQS-Skalen 
(Leistungssorgen und Fluchtgedanken) positiv mit negativen Kognitionen im Wettkampf 
zusammenhängen (Hatzigeorgiadis & Biddle, 2000). Diese Skalen spiegeln offenbar eine 
negative Valenz wider, während aufgabenirrelevante Gedanken eher von neutraler Natur 
sind. In weiteren Untersuchungen resultierten positive Zusammenhänge zwischen allen 
TOQS-Skalen und kognitiver Wettkampfangst sowie der Skala Fluchtgedanken und 
somatischer Wettkampfangst (Hatzigeorgiadis & Biddle, 2000, 2008). Nach der Kognitiven 
Interferenztheorie (Sarason et al., 1990) erhöht Angst die Wahrscheinlichkeit, auf 
Testsituationen mit kognitiven Interferenzen zu reagieren, was durch empirische Befunde 
unterstützt wird (z. B. Coy, OʼBrien, Tabaczynski, Northern & Carels, 2011). 
Ein gegensätzliches Konstrukt zur kognitiven Interferenz ist Achtsamkeit. 
Dispositionelle Achtsamkeit beschreibt die Fähigkeit, sich auf den aktuellen Moment 
konzentrieren zu können, das eigene Erleben nicht zu elaborieren sowie ihm gegenüber eine 
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akzeptierende und nicht-wertende Haltung einzunehmen (Kabat-Zinn, 2003). 
Dementsprechend nahm in einer Follow-Up-Untersuchung die dispositionelle Achtsamkeit 
ein Jahr nach einer Achtsamkeitsintervention zu, während mit dem TOQS erfasste 
Leistungssorgen und aufgabenirrelevante Gedanken abnahmen (Thompson et al., 2011). 
Hierzu passt der Befund, dass dispositionell achtsame Individuen offenbar besser in der Lage 
sind, Gedanken loslassen zu können, als weniger achtsame Individuen (Frewen, Evans, 
Maraj, Dozois & Partridge, 2008). Möglicherweise erleben dispositionell achtsame 
Individuen mehr Kontrolle über unangenehme Gedanken, berichten vielleicht darum über 
weniger kognitive Interferenzen und können somit ihre Aufmerksamkeit schneller wieder 
auf zielführende Prozesse lenken. 
In der vorliegenden Untersuchung wird die Faktorenstruktur einer deutschen Version 
des TOQS (TOQS-D) überprüft und die Reliabilität der Skalen bestimmt. Es wird 
angenommen, dass sich die 3-Faktorenstruktur des Konstrukts der kognitiven Interferenz 
bestätigen lässt und die Übersetzung eine vergleichbare Reliabilität wie die 
englischsprachige Originalversion zeigt. Zur Validierung werden außerdem die 
Zusammenhänge des TOQS-D mit Messinstrumenten überprüft, welche hinsichtlich der 
kognitiven Interferenz verwandte, bzw. gegensätzliche Konstrukte erfassen. Genauer wird 
davon ausgegangen, dass der TOQS-D positiv mit Maßen von Konzentrationsstörungen, 
negativen Kognitionen und Wettkampfangst zusammenhängt (konvergente Validität). 
Ebenfalls positive Zusammenhänge werden zwischen dem TOQS-D und Maßen des 
Grübelns erwartet, einer anderen Form von automatischen negativen Gedanken, welche als 
passives und abstraktes Sinnieren über eigene und äußere Unzulänglichkeiten beschrieben 
wird (Huffziger & Kühner, 2012). Negative Korrelationen werden zwischen dem TOQS-D 
und Aspekten von Achtsamkeit erwartet, welche mit Aufmerksamkeit oder dem Umgang mit 
Gedanken zu tun haben, z. B. bewusst im Augenblick zu Handeln oder Gedanken zu 
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betrachten, ohne auf sie zu reagieren (Dezentrierung). Keine Korrelationen (divergente 
Validität) werden zwischen dem TOQS-D und Aspekten von Achtsamkeit erwartet, die mit 
einer bestimmten Haltung oder Einstellung zu tun haben, z. B. eine mitfühlende oder offene, 
nicht-vermeidende Haltung gegenüber dem eigenen Erleben. Zur Einschätzung der 
Kriteriumsvalidität wird die Beziehung zwischen dem TOQS-D und der selbsteingeschätzten 
sportlichen Leistung unter Druck untersucht. 
Der TOQS (Hatzigeorgiadis & Biddle, 2000) fragt im Original nach dem Ausmaß an 
kognitiver Interferenz in einem ganz bestimmten Wettkampf. In sportpsychologischen 
Beratungssituationen interessiert jedoch zumeist, ob kognitive Interferenz bei einer Athletin 
oder einem Athleten generell ein Thema ist. Da es das Ziel ist, den TOQS-D in erster Linie 
in der Beratungspraxis einzusetzen, haben wir den Zeitraum angepasst und fragen, wie stark 
kognitive Interferenz im Allgemeinen vorkommt. 
Methoden 
Stichproben und Vorgehen 
Die Untersuchung wurde nach den ethischen Richtlinien der American Psychological 
Association (APA) durchgeführt. Es wurden zwei Stichproben untersucht und alle 
Probandinnen und Probanden willigten nach erfolgter Aufklärung ein, an der Studie 
teilzunehmen. Die Anonymität und Vertraulichkeit der erfassten Daten wurde sichergestellt. 
Die Teilnehmerinnen und Teilnehmer beider Stichproben erhielten keine Kompensation und 
hatten die Möglichkeit, auf Wunsch eine kurze Rückmeldung zu ihren individuellen Daten 
zu erhalten. 
Stichprobe 1. 
Für Stichprobe 1 wurden mehrere Schweizer Sportmannschaften (Fußball, Handball, 
Unihockey, (Beach-)Volleyball) direkt angeschrieben und gebeten, an einer Onlineumfrage 
teilzunehmen. Ein Teil der Stichprobe (24 % der Probandinnen und Probanden) wurde 
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zusätzlich rekrutiert, indem der Link zur Umfrage via Facebook geteilt wurde. Damit wurde 
die Diversität der Sportarten erhöht. Das Einschlusskriterium waren mindestens fünf 
Wettkämpfe oder Spiele pro Jahr. Insgesamt nahmen 216 Athletinnen und Athleten aus der 
Schweiz an der Umfrage teil (27 verschiedene Sportarten, 61 % männlich, MAlter = 25.74, 
SDAlter = 6.34, Altersrange: 15–60, 79 % Teamsportarten), 7 % stuften ihr aktuelles 
Leistungslevel als internationale Spitze, 23 % als nationale Spitze, 27 % als national 
zweithöchste Stufe und 42 % auf einer tieferen Stufe ein; 28 % berichteten, dass sie ihr Land 
schon in ihrer Sportart vertreten hatten. Die mittlere Trainingsdauer pro Woche betrug 8.49 
Stunden (SD = 5.35) und die mittlere Anzahl Wettkämpfe oder Spiele pro Jahr 21.41 
(SD = 8.74). Stichprobe 1 füllte den TOQS-D und die Subskala Negative Kognitionen des 
Tests of Performance Strategies (TOPS; Schmid, Birrer, Kaiser & Seiler, 2010) aus. Eine 
Person zeigte bei einer Variablen einen fehlenden Wert, welcher durch den 
Variablenmittelwert der gesamten Stichprobe 1 ersetzt wurde. Eine weitere Person füllte den 
TOQS-D, aber nicht die TOPS-Skala aus und wurde daher für die Analysen, welche diese 
Skala verwendeten, ausgeschlossen. 
Stichprobe 2. 
Fünfundzwanzig Schweizer Sportverbände wurden gebeten, einen Link zu einer 
umfassenden Onlineumfrage den Mitgliedern ihrer Nationalkader weiterzuleiten. 
262 Athletinnen und Athletinnen haben an der gesamten Umfrage teilgenommen. Die 
Probandinnen und Probanden wurden zufällig einem von zwei unterschiedlichen 
Fragebogensets zugeteilt. 132 Athletinnen und Athleten aus 23 verschiedenen Sportarten 
füllten die für die vorliegende Arbeit relevanten Fragebogen aus (46 % männlich, 
MAlter = 23.70, SDAlter = 6.14, Altersrange: 17–53, 31 % Teamsportarten). Von den 
Teilnehmenden stuften 49 % ihr aktuelles Leistungslevel als internationale Spitze, 49 % als 
nationale Spitze und 2 % als national zweithöchste Stufe ein. Niemand stufte sich tiefer ein, 
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und 95 % berichteten, dass sie ihr Land schon in ihrer Sportart vertreten hatten. Die mittlere 
Trainingsdauer pro Woche betrug 14.63 Stunden (SD = 6.16) und die mittlere Anzahl der 
Wettkämpfe oder Spiele pro Jahr betrug 24.60 (SD = 14.28). Stichprobe 2 füllte 
Messinstrumente zu Konzentrationsstörungen, Wettkampfangst, Grübeln und Achtsamkeit 
aus und schätzte ihre Leistung unter Druck ein. 
Messinstrumente 
Im Fokus dieser Untersuchung stand die deutsche Übersetzung des TOQS 
(Hatzigeorgiadis & Biddle, 2000). Zur Konstruktion der deutschsprachigen Items wurden die 
Items der englischsprachigen Originalversion getrennt vom Erstautor und einem Anglisten 
übersetzt. Als nächstes erfolgte unter Beachtung inhaltlicher Kriterien und sich stützend auf 
Rückübersetzungen die konsensuelle Entwicklung des bestmöglich erscheinenden Satzes 
übersetzter Items. Im Vergleich zur Originalversion wurde in der Instruktion des TOQS-D 
der miteinzubeziehende Zeitraum abgeändert. Es wurde nicht wie in der englischsprachigen 
Originalversion nach den Gedanken in einem bestimmten Wettkampf oder Spiel gefragt 
(„während des Wettkampfes/Spiels hatte ich Gedanken…, Englisch: „during the 
competition/game I had thoughts…,), sondern nach einer generellen Einschätzung der 
erlebten kognitiven Interferenz in Wettkämpfen. Das bedeutet, dass Athletinnen und 
Athleten in einzelnen Wettkämpfen oder Spielen bezüglich der kognitiven Interfenz 
unauffällig sein können, im Allgemeinen jedoch stark davon betroffen sind, oder umgekehrt. 
Die Instruktion lautete folgendermaßen: „Im Folgenden findest Du eine Reihe von Gedanken 
wie sie während eines Wettkampfes/Spiels vorkommen können. Bitte gib an, wie oft die 
aufgeführten Gedanken im Allgemeinen bei Dir vorkommen. Während des 
Wettkampfs/Spiels habe ich Gedanken…“. Der Grund für die Umformulierung der 
Instruktion war, dass der TOQS-D auf diese Weise besser in der sportpsychologischen 
Beratungspraxis einsetzbar ist. Hier interessiert zumeist die generelle kognitive Interferenz 
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mehr als deren Ausmaß in einem bestimmten Wettkampf oder Spiel. Der TOQS-D besteht 
aus 17 Items, den drei Subskalen Leistungssorgen (6 Items, Beispielitem: „…, dass ich 
diesen Wettkampf/dieses Spiel nicht gewinnen werde“), aufgabenirrelevante Gedanken 
(5 Items, Beispielitem: „... daran, was ich später am Tag machen werde“) und 
Fluchtgedanken (6 Items, Beispielitem: „..., dass ich nicht mehr an diesem Wettkampf/Spiel 
teilnehmen möchte“) und einer Totalskala kognitive Interferenz, die aus dem Mittelwert aller 
17 Items gebildet wird. Die Häufigkeit der entsprechenden Gedanken wird jeweils auf einer 
7-stufigen Likertskala von 1 (fast nie) bis 7 (fast immer) eingeschätzt. Die Cronbachs-α-
Werte der Skalen werden im Ergebnisteil berichtet. 
Zur Überprüfung der Konstruktvalidität des TOQS-D wurden die folgenden 
Instrumente eingesetzt (die mit den vorliegenden Stichproben ermittelten Cronbachs-α-
Werte der in der Studie eingesetzten Skalen finden sich in Tabelle 4): 
Konzentrationsstörungen wurden mit der entsprechenden Subskala des 
Wettkampfangstinventar-Trait (WAI-T; Brand, Ehrlenspiel & Graf, 2009) erfasst. Die Skala 
umfasst vier Items (Beispielitem: „Vor Wettkämpfen/Spielen fällt es mir schwer, mit meinen 
Gedanken beim Wettkampf/Spiel zu bleiben“, Cronbachs α Originalskala = .72), deren 
Häufigkeit des Auftretens auf einer 4-stufigen Likertskala von 1 (gar nicht) bis 4 (sehr) 
beurteilt wird. Negative Kognitionen wurden mit der entsprechenden Subskala des Tests of 
Performance Strategies (TOPS; Schmid et al., 2010) erfasst. Die Skala umfasst vier Items 
(Beispielitem: „Meine Selbstgespräche während des Wettkampfs/Spiels sind negativ“, 
Cronbachs α Originalskala = .74), deren Häufigkeit des Auftretens auf einer 5-stufigen 
Likertskala von 1 (nie) bis 5 (immer) beurteilt wird. Kognitive und somatische 
Wettkampfangst wurden mit den entsprechenden Subskalen des WAI-T (Brand et al., 2009) 
erfasst. Jede der Skalen umfasst vier Items (Beispielitems: „Vor Wettkämpfen/Spielen habe 
ich Selbstzweifel“ [kognitive Wettkampfangst], Cronbachs α Originalskala = .78, „vor 
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Wettkämpfen/Spielen fühle ich mich nervös“ [somatische Wettkampfangst], Cronbachs α 
Originalskala = .77), deren Häufigkeit des Auftretens auf einer 4-stufigen Likertskala von 1 
(gar nicht) bis 4 (sehr) beurteilt wird. Grübeln wurde mit der Brooding-Skala des Response 
Styles Questionnaire (RSQ; Huffziger & Kühner, 2012) erfasst. Die Skala besteht aus fünf 
Items (Beispielitem: „Wenn ich mich traurig oder niedergeschlagen fühle, denke ich: Womit 
habe ich das verdient?“, Cronbachs α Originalskala = .75). Es wird auf einer 4-stufigen 
Likertskala von 1 (fast nie) bis 4 (fast immer) eingeschätzt, wie oft die genannten Reaktionen 
auf negative Gefühle auftreten. Achtsamkeit wurde mit dem Comprehensive Inventory of 
Mindfulness Experiences (CHIME; Bergomi, Tschacher & Kupper, 2014), erfasst, welches 
aus 37 Items besteht. Neben der Totalskala Achtsamkeit wurden vier für die Validierung des 
TOQS-D relevante Subskalen ausgewertet: bewusstes Handeln (vier Items, Beispielitem: „Es 
fällt mir leicht, mich darauf zu fokussieren, was ich tue“, Cronbachs α Originalskala = .70), 
Dezentrierung (sechs Items, Beispielitem: „Wenn ich belastende Gedanken oder 
Vorstellungen habe, kann ich sie einfach bemerken, ohne gleich darauf zu reagieren“, 
Cronbachs α Originalskala = .85), mitfühlende Haltung (fünf Items, Beispielitem: „Ich sehe 
meine Fehler und Schwierigkeiten, ohne mich zu verurteilen“, Cronbachs α 
Originalskala = .86) und Offenheit (vier Items, Beispielitem: „Ich versuche mich abzulenken, 
wenn ich unangenehme Gefühle erlebe“ [umgepolt], Cronbachs α Originalskala = .73). Es 
wird auf einer 6-stufigen Likertskala von 1 (fast nie) bist 6 (fast immer) eingeschätzt, wie oft 
bestimmte Verhaltensweisen und Erlebnisse in den vergangenen 2 Wochen ausgeführt 
wurden bzw. vorkamen. 
Zur Überprüfung der Kriteriumsvalidität wurde die eigene Leistung unter Druck mit 
einer Skala aus drei Items eingeschätzt. Die Probanden mussten auf einer 5-stufigen 
Likertskala von 1 (nie) bis 5 (immer) beurteilen, wie oft sie bestimmte Verhaltensweisen in 
wichtigen Spiel- oder Wettkampfsituationen zeigten. Der Wortlaut der drei Items lautet „in 
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den letzten drei Monaten konnte ich meine Leistung abrufen, wenn es wirklich drauf 
ankam“, „in den letzten drei Monaten habe ich in entscheidenden Situationen versagt“ 
(umgepolt) und „in den letzten drei Monaten konnte ich in entscheidenden Momenten nicht 
mit dem Druck umgehen“ (umgepolt). 
Statistische Analyse 
Die psychometrische Evaluation des TOQS-D bestand aus einer Überprüfung der 
Faktorenstruktur und der Analyse der Reliabilität und Validität. Da die Instruktion des 
TOQS-D im Vergleich zur Originalversion verändert wurde, wurde in einem ersten Schritt 
an der Stichprobe 1 mit SPSS 22 eine explorative Faktorenanalyse (EFA) und, in einem 
zweiten Schritt, an der Stichprobe 2 mit AMOS 19 eine konfirmatorische Faktorenanalyse 
(confirmatory factor analysis, CFA) durchgeführt. Es wurden deskriptive Skalen- und 
Itemkennwerte, Cronbachs-α-Werte als Maß für die interne Konsistenz und Pearson-
Korrelationen zwischen den einzelnen Subskalen bzw. zwischen den Subskalen mit der 
Totalskala des TOQS-D berechnet. Um die Retestreliabilität zu ermitteln, wurde ein Teil der 
Stichprobe 2 (n = 67) nach 4 Monaten ein zweites Mal befragt. Um die Konstruktvalidität zu 
beurteilen, wurden Pearson-Korrelationen zwischen den TOQS-D-Skalen und dem WAI-T, 
der TOPS-Skala negative Kognitionen, dem RSQ (alle konvergent) und dem CHIME 
(teilweise divergent) berechnet. Als Maße für die Kriteriumsvalidität wurden Pearson-
Korrelationen zwischen den TOQS-D-Skalen und der subjektiv wahrgenommenen Leistung 
unter Druck berechnet. 
Ergebnisse 
Explorative Faktorenanalyse 
Die Ergebnisse der EFA (Hauptachsen-Faktorenanalyse, Oblimin-Rotation, Keyser-
Meyer-Olkin-Maß für die Stichprobeneignung = .85, Bartlett-Test auf Sphärizität: 
χ
2 = 1311.94, df = 136, p < .01) weisen auf eine Dreifaktorenstruktur der Daten hin (Kaiser-
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Gutman-Kriterium: Eigenwert > 1), welche zusammen 45 % der Gesamtvarianz erklärt. Der 
erste Faktor war Fluchtgedanken (Eigenwert nach der Rotation = 5.01, erklärte 
Varianz = 30 %), der zweite Faktor war aufgabenirrelevante Gedanken (1.36, 8 %) und der 
dritte Faktor war Leistungssorgen (1.12, 7 %). Die Parallelanalyse legte ebenfalls eine 
Dreifaktorenstruktur nahe.1 Tabelle 1 zeigt die Faktorladungen der TOQS-D Items auf 
diesen drei Faktoren und die Kommunalitäten.  
--- Tabelle 1 hier einfügen ---  
Alle Items luden jeweils am höchsten und mit mindestens .40 auf ihrem erwarteten 
Faktor und damit über dem empfohlenen absoluten Minimum von .32 (Comrey & Lee, 
1992). Ein Item lud mit .30 auf einem anderen Faktor, alle anderen Kreuzladungen waren 
≤ .22. Die drei Faktoren korrelierten mit r = .47 (Fluchtgedanken und aufgabenirrelevante 
Gedanken), r = .45 (Fluchtgedanken und Leistungssorgen) und r = .34 (aufgabenirrelevante 
Gedanken und Leistungssorgen). Die leicht veränderte Instruktion scheint die Faktorstruktur 
also nicht beeinflusst zu haben. In einem nächsten Schritt wurde die Faktorenstruktur mit 
dem unveränderten TOQS-D an der Stichprobe 2 konfirmatorisch überprüft. 
Konfirmatorische Faktorenanalyse 
Die Faktorenstruktur des TOQS-D wurde mittels CFA (maximum likelihood) an der 
Stichprobe 2 überprüft. Alle 17 Items wiesen für die Spitzensportlerstichprobe eine Schiefe 
zwischen 0.08 < S < 2.53 und eine Kurtosis zwischen -0.88 < K < 7.40 auf.2 Gemäß den 
Richtlinien von Kline (S < 3; K < 10; 2011) lagen diese Werte in einem akzeptablen Bereich, 
was die Verletzungen der Normalverteilung betrifft. Alle Skalen, vor allem die Skala 
Fluchtgedanken, sind jedoch tendenziell eher rechtsschief. Nebst dem (a) originalen, 
interkorrelierenden 3-Faktorenmodell wurden zwei weitere Modelle überprüft und 
                                                     
1 Die ersten vier empirischen Eigenwerte betrugen 4.99, 1.32, 1.09 und 0.39; die entsprechenden 95. Perzentile 
der zufälligen Eigenwerte betrugen 0.72, 0.58, 0.48 und 0.40.  
2 Items Stichprobe 1: Schiefe -0.14 < S < 2.40, Kurtosis -0.73 < K < 5.83 
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miteinander verglichen: (b) ein 1-Faktormodell, bei dem alle Items auf einem Faktor luden, 
und (c) ein nicht korrelierendes 3-Faktorenmodell mit den gleichen drei Faktoren wie im 
Original, welche aber nicht miteinander korrelierten.3 Zur Beurteilung der Modellgüte wurde 
der χ2-Wert berechnet. Aufgrund dessen Sensitivität gegenüber der Stichprobengröße 
wurden nach den Empfehlungen von Kline (2011) zusätzlich der χ2/df-Wert und weitere Fit 
Indizes berechnet. Nach den Vorschlägen von Hu und Bentler (1999) wurde eine 2-Index-
Strategie gewählt und das standardized root mean square residual (SRMR) und der 
comparitive fit index (CFI) berechnet. Der oft berichtete root mean square error of 
approximation (RMSEA) ist für Stichprobengrößen N < 250 nicht geeignet (Hu & Bentler, 
1998) und wird deshalb nur als Ergänzung in einer Fußnote berichtet.4 Um die getesteten 
Modelle zu vergleichen, wurde zusätzlich das Akaike information criterion (AIC) berechnet.5 
Die Resultate der CFA werden in Tabelle 2 berichtet.  
--- Tabelle 2 hier einfügen --- 
Das originale, interkorrelierende 3-Faktorenmodell zeigte den besten Fit. Es hatte den 
kleinsten AIC-Wert. Ebenfalls deuten der χ2/df-Wert (2.01) und der SRMR-Wert (.07) auf 
einen guten Modellfit hin (Hu & Bentler, 1999; Kline, 2011). Der CFI-Wert (.90) liegt im 
akzeptablen Bereich (Marsh, Hau & Wen, 2004). Die Ergebnisse sprechen also für eine 
interkorrelierende 3-Faktorenstruktur der deutschen Version des TOQS-D.6 Für dieses 
Modell werden die Faktorladungen der einzelnen Items in Tabelle 3 berichtet.  
                                                     
3 In der Originalversion (Hatzigeorgiadis & Biddle, 2000) wurde zusätzlich ein Modell überprüft, in dem alle 
drei Faktoren auf einem Faktor zweiter Ordnung luden. Auf die Überprüfung dieses Modells wurde verzichtet, 
da es sich nur theoretisch vom interkorrelierenden 3-Faktorenmodell unterscheidet. Statistisch sind die beiden 
Modelle äquivalent. 
4 Die RMSEA-Werte (inkl. 90 % KI) für das interkorrelierende 3-Faktorenmodell, das 1-Faktormodel und das 
nicht korrelierte 3-Faktorenmodell für Stichprobe 2 sind: .09 (.07–.10), .17 (.16–.19), .11 (.09–.12) respektive. 
5 Die Modelle wurden auch durch den skalierten χ2-Differenztest miteinander verglichen (Brown, 2006). Das 
interkorrelierende 3-Faktorenmodell zeigte den besseren Fit als das 1-Faktormodel und das nicht korrelierte 3-
Faktorenmodell (∆χ2 = 352.96 respektive 70.08, df = 3, beide p < .01). 
6 Eine konfirmatorische Faktorenanalyse (ML) mit der Stichprobe 1 kommt zum selben Resultat. Werte für das 
interkorrelierende 3-Faktorenmodell, das 1-Faktormodel und das nicht korrelierte 3-Faktorenmodell: 
χ
2 = 232.71/531.28/334.43; χ2/df-Wert = 2.00/4.47/2.81; SRMR = .07/.10/.18; CFI = .91/.66/.82; 
AIC = 340.71/599.28/402.44, RMSEA (90 % KI) = .07 (.06–.08)/.13 (.12–.14)/.09 (.08–.10) respektive. 
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--- Tabelle 3 hier einfügen ---  
Die Faktorladungen liegen mit Werten zwischen .48 < λ < .87 in einem akzeptablen 
bis exzellenten Bereich (Comrey & Lee, 1992). Die geschätzten latenten 
Faktorinterkorrelationen des interkorrelierenden 3-Faktorenmodels der CFA liegen bei 
r = .31 (Leistungssorgen und aufgabenirrelevante Gedanken), r = .64 (Leistungssorgen und 
Fluchtgedanken) und r = .39 (aufgabenirrelevante Gedanken und Fluchtgedanken). 
Skalen- und Itemkennwerte, Reliabilität und Konstruktvalidität 
Skalenmittelwerte und Standardabweichungen, Cronbachs-α-Werte und die 
Retestreliabilität werden in Tabelle 4 berichtet. In beiden Stichproben lagen die Cronbachs-
α-Werte aller TOQS-D-Skalen im Minimum bei .74, was auf eine gute bis sehr gute interne 
Konsistenz dieser Skalen hindeutet. Die Retestreliabilität nach 4 Monaten lag für alle Skalen 
zwischen .72 < r < .86 (alle ps < .01), was für die Stabilität der vorliegenden TOQS-D-
Version spricht. Die Skaleninterkorrelationen lagen im mittleren und die Korrelationen der 
Subskalen mit der Totalskala im hohen Bereich (.1–.3 kleiner, .3–.5 mittlerer, > .5 grosser 
Zusammenhang; Cohen, 1992). Das spricht dafür, dass die Subskalen distinkte, aber 
verwandte Aspekte von kognitiver Interferenz erfassen und dass die Bildung eines 
Gesamtscores angemessen ist. Alle berichteten Skalenmittelwerte, internen Konsistenzen 
und Skaleninterkorrelationen sind mit den Werten der Originalversion vergleichbar. Die 
Retestreliabiltiät wurde in der Originalversion nicht überprüft. Mittelwerte, 
Standardabweichungen und die Trennschärfen der einzelnen TOQS-D-Items für die 
Stichprobe 2 werden in Tabelle 3 berichtet. Die Trennschärfen lagen im Minimum bei .47 
und damit über dem empfohlenen Mindestwert von .307 (Lienert & Raatz, 1998). 
                                                     
7 Auch bei der Stichprobe 1 waren alle Item-Trennschärfen > .30. 
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Die Korrelationen der TOQS-D-Skalen mit konvergenten (Konzentrationsstörungen, 
negative Kognitionen, Wettkampfangst und Grübeln) und teilweise divergenten Konstrukten 
(Achtsamkeit) werden in Tabelle 4 berichtet.  
--- Tabelle 4 hier einfügen ---  
Alle drei TOQS-D-Subskalen waren erwartungsgemäß mit Konzentrationsstörungen 
im Wettkampf oder Spiel positiv assoziiert. Mit negativen Kognitionen korrelierten alle 
TOQS-D-Skalen ebenfalls positiv, wobei die Skala aufgabenirrelevante Gedanken wie 
erwartet nur einen kleinen Zusammenhang aufwies. Mit den somatischen und kognitiven 
Aspekten von Wettkampfangst waren nur die Skalen Leistungssorgen und Fluchtgedanken 
positiv assoziiert, nicht aber aufgabenirrelevante Gedanken. Mit Grübeln hing 
ausschließlich die Skala Leistungssorgen positiv zusammen. Die Achtsamkeitsaspekte 
bewusstes Handeln und Dezentrierung korrelierten erwartungsgemäß im kleinen bis 
mittleren Bereich negativ, die Aspekte mitfühlende Haltung und Offenheit dagegen wie 
erwartet gar nicht oder nur im kleinen Bereich mit den TOQS-D-Skalen. Mit der Leistung 
unter Druck korrelierten die Skalen Leistungssorgen und Fluchtgedanken im mittleren 
Bereich negativ. Die Skala aufgabenirrelevante Gedanken dagegen hing nicht mit der 
Leistung unter Druck zusammen (siehe ebenfalls Tabelle 4). 
Diskussion 
Diese Studie hatte das Ziel, eine deutschsprachige Version des TOQS 
(Hatzigeorgiadis & Biddle, 2000) zur Erfassung von kognitiver Interferenz im Sport 
psychometrisch zu evaluieren. Dazu wurden zwei Stichproben untersucht: eine 
leistungsmäßig heterogene Gruppe, bestehend aus Sporttreibenden unterschiedlichen Levels 
und eine leistungsmäßig homogene, bestehend aus Athletinnen und Athletinnen aus dem 
Elitebereich. Die Ergebnisse zeigen, dass (a) das von den Autoren der Originalversion 
vorgeschlagene, interkorrelierende 3-Faktorenmodell einen guten Modellfit aufweist, der 
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bessere Werte zeigt als die der anderen geprüften Modelle, (b) sich der TOQS-D als reliables 
Messinstrument bewährt und (c) sich der TOQS-D hinsichtlich verschiedener Kriterien als 
valide erweist. 
Die Invarianz der 3-Faktorenstruktur spricht für die strukturelle Äquivalenz der 
beiden Sprachversionen und die breite Verwendbarkeit des TOQS-D. Alle Itemtrennschärfen 
und die interne Konsistenz der Skalen übertreffen die empfohlenen Mindestanforderungen, 
was die Reliabilität des Fragebogens unterstützt. Die hohe Retestreliabilität aller Skalen 
spricht dafür, dass kognitive Interferenz über die Zeit relativ stabil bleibt. Damit ist der 
Fragebogen gut in der sportpsychologischen Einzelberatung und für Gruppeninterventionen 
außerhalb des unmittelbaren Wettkampf- oder Spielkontextes einsetzbar. 
Für die Validität der deutschen Version sprechen die erwartungskonformen positiven 
Zusammenhänge zwischen dem TOQS-D und Skalen, welche verwandte aber 
unterschiedliche Konstrukte abbilden und die negativen Zusammenhänge mit Skalen, welche 
entgegengesetzte Konstrukte oder ein subjektives Maß für die sportliche Leistung abbilden, 
sowie ausbleibende Zusammenhänge mit divergenten Konstrukten. Alle Aspekte von 
kognitiver Interferenz hängen positiv mit Konzentrationsstörungen im Wettkampf oder Spiel 
zusammen. Die TOQS-D-Skalen Leistungssorgen und Fluchtgedanken hängen zudem 
positiv mit somatischer und kognitiver Wettkampfangst zusammen. Konzentrationsstörungen 
(Moran, 2009) und Wettkampfangst (Woodman & Hardy, 2003) beeinflussen die sportliche 
Leistung in der Regel negativ. Für den negativen Effekt auf die sportliche Leistung 
erscheinen daher Leistungssorgen und Fluchtgedanken besonders zentral, was durch 
negative Zusammenhänge dieser beiden Skalen mit der subjektiv wahrgenommenen 
Leistung unter Druck weiter verdeutlicht wird. Einzelne Aspekte von Achtsamkeit, wie sich 
auf die aktuelle Handlung konzentrieren und Gedanken einfach beobachten können, ohne auf 
sie zu reagieren, hängen negativ mit kognitiver Interferenz zusammen. Diese Ergebnisse 
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sprechen dafür, dass sportpsychologische Interventionen, welche diese Aspekte von 
Achtsamkeit trainieren, ein wirksames Mittel sein könnten, kognitive Interferenz zu 
verringern – und damit die Wahrscheinlichkeit, sportliche Leistung zu erbringen, zu erhöhen. 
Aspekte von Achtsamkeit, welche eine offene, akzeptierende und mitfühlende Haltung dem 
eigenen Erleben gegenüber abbilden, hängen dagegen kaum mit kognitiver Interferenz 
zusammen und scheinen daher für deren Verringerung weniger zentral. Es ist jedoch 
anzumerken, dass sie auf andere leistungsrelevante psychologische Faktoren trotzdem einen 
positiven Einfluss haben könnten (Birrer, Röthlin & Morgan, 2012).  
Die Untersuchung unterliegt einigen Kritikpunkten. Alle Messinstrumente waren 
Selbstbeurteilungsfragebögen. Die Probanden waren ausschließlich Personen mit Schweizer 
Wohnsitz, wodurch die Stichprobe keine Repräsentativität für den gesamten deutschen 
Sprachraum beanspruchen kann. In zukünftigen Untersuchungen sollten deswegen die hier 
vorgestellten Befunde in größeren und für die deutschsprachige Bevölkerung 
repräsentativeren Stichproben repliziert werden. Umfassendere Validierungsstudien sollten 
außerdem noch objektive und fremdbeurteilte Maße für die sportliche Leistung unter Druck 
einschließen, weil retrospektiv selbstbeurteilte Leistung, wie sie in dieser Arbeit erfasst 
wurde, Verzerrungen unterliegen kann (z. B. könnte die Wahrnehmung von in der 
Vergangenheit erbrachten Leistungen durch Persönlichkeitsmerkmale wie 
Wettkampfängstlichkeit beeinflusst sein). Zukünftige Validierungsstudien sollten außerdem 
überprüfen, wie sehr Testscores von Persönlichkeitseigenschaften sowie von der aktuellen 
Situation und deren Interaktion mit der Persönlichkeit beeinflusst sind (latent-state-trait-
Theorie, siehe Ziegler, Ehrlenspiel & Brand, 2009 für ein anschauliches Beispiel). Wichtig 
wäre es auch, die Veränderungssensitivität des TOQS-D im Rahmen sportpsychologischer 
Interventionen zu überprüfen. 
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Insgesamt zeigte sich die deutsche Version des TOQS-D als reliables und valides 
Messinstrument, welches sich sowohl im Kontext sportpsychologischer Einzelberatungen als 
auch in der Forschung gut mit Athletinnen und Athleten aus verschiedenen Leistungsstufen 
einsetzen lässt. Genau wie in der Originaluntersuchung (Hatzigeorgiadis & Biddle, 2000) 
berichten die Athletinnen und Athleten auch in dieser Studie kaum, Fluchtgedanken und 
aufgabenirrelevante Gedanken zu erleben, während Leistungssorgen etwas häufiger erlebt 
werden. Im Hinblick auf die aufgezeigten Überschneidungen mit Konzentration, Angst und 
Leistung, sind in sportpsychologischen Beratungen deshalb bereits leicht erhöhte 
Fluchtgedanken bei Athletinnen und Athleten von den Beratenden als Warnsignal zu 
betrachten. Eine erhöhte Ausprägung bei den aufgabenirrelevanten Gedanken ist dagegen 
eher ein möglicher Hinweis für eine erhöhte Ablenkbarkeit und weniger eine 
Begleiterscheinung von Wettkampfangst. Bei einem erhöhten Wert in den Leistungssorgen 
sollte die Sportpsychologin oder der Sportpsychologe nebst einer möglichen Angst- oder 
Konzentrationsthematik auch erwägen, dass Leistungssorgen mit der generellen Eigenschaft, 
über negative Emotionen nachzugrübeln, zusammenhängen und diesen Aspekt in der 
Beratung entsprechend thematisieren. Ziel vieler sportpsychologischer Interventionen ist 
eine Erhöhung der Aufgabenorientierung. Es gibt erste Hinweise, dass eine Erhöhung der 
Aufgabenorientiereng, zum Beispiel mit dem Einsatz von Selbstgesprächs- (Hatzigeorgiadis 
et al., 2004) oder Achtsamkeitstechniken (McCarthy, 2011), durch eine Verringerung der 
kognitiven Interferenz erreicht werden könnte (Hatzigeorgiadis & Biddle, 2002). Der TOQS-
D eignet sich gut, um sportspezifische kognitive Interferenz, als mögliche Mediatorvariable, 
in solchen Interventionsstudien zu erfassen.  
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Tabelle 1. Resultate der explorativen Faktorenanalyse (Hauptachsen-Faktorenanalyse, Oblimin-
Rotation, Stichprobe 1, N = 216) 
Item A priori 
Skala 
LS AIG FG h2 
3. ... an vorausgegangene Fehler, die ich machte. LS .41   .23 
6. ..., dass ich einen schlechten Tag habe. LS .46   .35 
9. ..., dass die Bedingungen (Wetter, Temperatur, Feld, 
Atmosphäre) nicht gut sind. 
LS .40 .30  .30 
12. ..., dass ich heute meine Ziele nicht erreichen werde. LS .60   .36 
15. ..., dass ich diesen Wettkampf/dieses Spiel nicht 
gewinnen werde. 
LS .74 .22  .53 
17. ... dass die Gegner besser sind als ich. LS .65   .39 
2. ... an andere Aktivitäten (z. B. einkaufen, Kaffee 
trinken, TV schauen) 
AIG . .65  .47 
5. ... daran, was ich später am Tag machen werde. AIG  .81  .67 
8. ... an persönliche Sorgen (z. B. Schule, Arbeit, 
Beziehungen). 
AIG  .61  .39 
11. ... an Freunde. AIG  .40  .15 
14. ... daran, was ich tun werde, wenn ich nach Hause 
komme. 
AIG  .75  .64 
1. ..., dass ich aufgeben möchte. FG   .53 .35 
4. ..., dass ich nicht mehr an diesem Wettkampf/Spiel 
teilnehmen möchte. 
FG   .78 .61 
7. ..., dass ich hier raus will. FG   .78 .54 
10. ... ans Aufhören. FG   .76 .64 
13. ..., dass ich die Schnauze voll habe. FG .22  .49 .46 
16. ..., dass ich es nicht mehr aushalte. FG   .64 .41 
% erklärte Varianz  6.56 7.99 29.50  
Anmerkungen. LS = Leistungssorgen; AIG = aufgabenirrelevante Gedanken; FG = 
Fluchtgedanken; h2 = Kommunalität; die grösste Ladung für jedes Item ist jeweils fett 
markiert, Ladungen < .20 sind nicht aufgeführt; die Nummer vor dem Item verweist auf die 
Position im Fragebogen 
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Tabelle 2. Fit Indizes der getesteten Modelle (Stichprobe 2, N = 132) 
Modell χ2 df χ2/df  SRMR CFI AIC 
1. Interkorrelierendes  
3-Faktorenmodell 
233.67** 116 2.01 .07 .90 307.67 
2. 1-Faktormodell 586.63** 119 4.93 .14 .59 688.63 
3. nicht korreliertes  
3-Faktorenmodell 
303.75** 119 2.55 .22 .84 371.75 
Anmerkungen: SRMR  = standardised root mean square residual; CFI = comparative fit 
index; AIC = Akaike information criterion. 
**p < .01. 
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Tabelle 3. Deskriptive Itemkennwerte, Trennschärfen und Faktorladungen der 
konfirmatorischen Faktorenanalyse (Stichprobe 2, N =132) 
 M SD rit λ 
Leistungssorgen 
3. ... an vorausgegangene Fehler, die ich machte. 3.24 1.42 .53 .57 
6. ..., dass ich einen schlechten Tag habe. 2.62 1.34 .63 .70 
9. ..., dass die Bedingungen (Wetter, Temperatur, Feld, 
Atmosphäre) nicht gut sind. 
2.70 1.30 .47 .48 
12. ..., dass ich heute meine Ziele nicht erreichen werde. 2.80 1.35 .73 .80 
15. ..., dass ich diesen Wettkampf/dieses Spiel nicht 
gewinnen werde. 
3.05 1.41 .76 .85 
17. ... dass die Gegner besser sind als ich. 3.17 1.44 .73 .81 
Aufgabenirrelevante Gedanken 
2. ... an andere Aktivitäten (z. B. einkaufen, Kaffee 
trinken, TV schauen) 
1.82 1.06 .58 .62 
5. ... daran, was ich später am Tag machen werde. 2.16 1.31 .70 .82 
8. ... an persönliche Sorgen (z. B. Schule, Arbeit, 
Beziehungen). 
2.02 1.27 .61 .65 
11. ... an Freunde. 2.42 1.46 .56 .59 
14. ... daran, was ich tun werde, wenn ich nach Hause 
komme. 
2.02 1.26 .78 .90 
Fluchtgedanken 
1. ..., dass ich aufgeben möchte. 1.73 1.09 .66 .67 
4. ..., dass ich nicht mehr an diesem Wettkampf/Spiel 
teilnehmen möchte. 
1.78 1.14 .79 .87 
7. ..., dass ich hier raus will. 1.74 1.11 .70 .78 
10. ... ans Aufhören. 1.63 1.08 .71 .72 
13. ..., dass ich die Schnauze voll habe. 1.86 1.21 .71 .78 
16. ..., dass ich es nicht mehr aushalte. 1.42 0.86 .61 .67 
Anmerkungen: rit = Itemtrennschärfe; λ = Faktorladungen für das originale, 
interkorrelierende 3-Faktorenmodell; die Nummer vor dem Item verweist auf die Position 
im Fragebogen. 
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Tabelle 4. Deskriptive Statistiken, Cronbachs α, Retestreliabilität und Korrelationen 
zwischen den Variablen 
 LS AIG FG Totalskala KI 
M 3.161/2.932 2.081/2.092 1.601/1.692 2.291/2.242 
SD 0.801/1.042 0.921/1.002 0.711/0.862 0.631/0.742 
Cronbachs α .741/.852 .781/.842 .841/.882 .861/.892 
rtt
3 .79** .72** .86** .82** 
LS 1 .31**2 .53**2 .83**2 
AIG .35**1 1 .34**2 .68**2 
FG .45**1 .46**1 1 .80**2 
Totalskala KI .78**1 .77**1 .80**1 1 
Konzentrationsstörungen2 (.60) .42** .39** .31** .49** 
Negative Kognitionen1 (.67) .45** .14* .37** .41** 
Kognitive Wettkampfangst2 (.84) .59** .16 .43** .53** 
Somatische Wettkampfangst2 (.72) .32** .07 .26** .29** 
Grübeln2 (.69) .33** .16 .09 .26** 
Achtsamkeit Totalscore2 (.78) -.50**  -.19* -.35** -.46** 
Bewusstes Handeln (.53) -.48** -.28** -.30** -.46** 
Dezentrierung (.70) -.38** -.14 -.24** -.34** 
Mitfühlende Haltung (.73) -.26** -.04 -.25** -.25** 
Offenheit (.53) -.12 -.01 .02 -.06 
Leistung unter Druck2 (.68) -.46** -.12 -.31** -.40** 
Anmerkungen: 1 Stichprobe 1, N = 216; 2 Stichprobe 2, N = 132; 3 Teil von Stichprobe 2, n = 
67; rtt = Retestreliabilität; LS = Leistungssorgen; AIG = aufgabenirrelevante Gedanken; FG 
= Fluchtgedanken; KI = kognitive Interferenz; eingerückte Wörter sind die Subskalen des 
Achtsamkeitsfragebogens (CHIME), Cronbach α in Klammern. 
*p < .05; **p < .01. 
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Abstract 
Background: Struggling to deliver performance in competitions is one of the main 
reasons why athletes seek the advice of sport psychologists. Psychologists apply a variety of 
intervention techniques, many of which are not evidence-based. Evidence-based techniques 
promote quality management and could help athletes, for example, to increase and maintain 
functional athletic behavior in competitions/games (i.e., being focused on task relevant cues 
and executing movements and actions in high quality). However, well-designed trials 
investigating the effectiveness of sport psychological interventions for performance 
enhancement are scarce. 
The planed study is founded by the Swiss National Science Foundation and examines 
the effectiveness of two interventions with elite and sub-elite athletes. A psychological skills 
training (PST) and a mindfulness-based intervention (MI), administered as group-program, 
will be compared to a waiting-list control group concerning how they enhance functional 
athletic behavior - which is a prerequisite for optimal performance. Furthermore, we will 
investigate underlying mechanisms (mediators) and moderators (e.g., task difficulty, 
individual characteristics, intervention-expectancy and intervention–integrity). 
Methods/design: The presented trial uses a randomized controlled design with three 
groups, comparing PST, MI and a waiting list control condition. Both group interventions 
will last 5 weeks, consist of four 2 hour sessions and will be administered by a trained sport 
psychologist. Primary outcome is functional athletic behavior assessed using ambulatory 
assessment in a competition/game. As secondary outcomes competition anxiety, cognitive 
interference and negative outcome expectations will be assessed. Assessments are held at pre- 
and post-intervention as well as at 2 months follow up. The study has been approved by the 
ethical committee of the Swiss Federal Institute of Sport. 
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Discussion: Both PST and MI are expected to help improve functional behavior in 
athletes. By examining potential mechanisms of change and moderators of outcome we will 
not only be able to answer the question whether the interventions work, but also how, under 
what conditions, and for whom. This study may also fill a gap in sport psychology research, 
considering the current lack of randomized controlled trials. In the future, researchers could 
use the presented study protocol as template to investigate similar topics in sport psychology. 
 
Trial registration number: ISRCTN11147748, date of registration: July 11, 2016 
 
Keywords: sport psychology, intervention, randomized controlled trial, psychological 
skills training, mindfulness, performance enhancement, elite sport, athletic performance, 
ambulatory assessment. 
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Psychological Skills Training and a Mindfulness-based Intervention to Enhance 
Functional Athletic Performance: Design of a Randomized Controlled Trial Using 
Ambulatory Assessment 
Sport psychologists try to teach athletes how to perform optimally on the highest 
possible level even under challenging and non-optimal conditions. Performing optimally 
means that athletes are able to deliver 100% of their performance at one specific point in 
time. We consider functional behavior in this context as necessary, but not sufficient, for 
optimal performance. Functional athletic behavior (FAB) is characterized by a high quality 
of actions and movements and an attentional focus on relevant performance cues or valued 
distal goals (e.g., “the ball” or “being a fair sportsmen”, adapted from Gardner & Moore, 
2004, 2006). Factors that may negatively influence FAB include, for example, negative 
outcome expectations, too much or not enough autonomic arousal, or an attentional focus on 
external and internal threats (e.g., strong negative emotions like anxiety) or on irrelevant cues 
(e.g., task irrelevant thoughts and worries, Gardner & Moore, 2004; Gardner & Moore, 2006; 
Sarason, Sarason, & Pierce, 1990). 
To help athletes increase and maintain FAB, sport psychologists may use a wide range 
of interventions, which can be grouped into two main categories. Traditionally, (1) 
psychological skills training (PST) has been the most common intervention of choice 
(Vealey, 2007). Recently, (2) mindfulness-based interventions (MI) have been proposed as an 
alternative in sports (Birrer, Röthlin, & Morgan, 2012; Gardner & Moore, 2012). In this study 
we aim to compare the effect of PST and MI on FAB and to examine the underlying 
mechanisms of these interventions. In addition, we aim to show the suitability of FAB as a 
construct to evaluate sport psychological interventions and the utility of our FAB measure as 
an alternative outcome variable, which solves some of the problems of frequently used 
objective measures of performance. 
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Psychological Skills Training 
PST encompasses a set of techniques, namely self-talk, imagery, goal setting, and 
arousal regulation (Hardy, Jones, & Gould, 1996; Vealey, 2007). Self-talk is the 
“syntactically recognizable articulation of an internal position that can be expressed either 
internally or out loud, where the sender of the message is also the intended receiver” (Van 
Raalte, Vincent, & Brewer, 2016, p. 140). Self-talk can be instructional (e.g., “look at the 
ball”) or motivational (e.g., “I will run to the finish with all the energy I have”). Intentionally 
regulating self-talk may increase FAB because it could help athletes to remind themselves of 
key skills and strategies and to direct their attention and behavior accordingly (Hardy, 2006; 
Van Raalte et al., 2016). 
Imagery describes the process by which existing information from memory (e.g., of a 
movement) or newly generated images are vividly and deliberately experienced or re-
experienced. This process involves all one’s senses and may occur in the absence of a real 
stimulus (e.g., a skier imagines racing a downhill course, Morris, Spittle, & Watt, 2005). 
Imagery may help athletes to behave functionally because it could facilitate the recollection 
of corresponding psychological states and movements (Gould, Voelker, Damarjian, & 
Greenleaf, 2014).  
Scholars differentiate three types of goals that can be specified and monitored in goal-
setting: outcome goals are defined as the final result or outcome of a competition or a game 
(e.g., a rank or winning and losing); performance goals are evaluated on the basis of a 
comparison between an athlete’s own previous achievements rather than an opponent’s 
performance (e.g., improving one’s passing accuracy from 70 % to 80 % or increasing one’s 
first serve percentage compared to the last tournament); and process goals focus on how an 
athlete performs a certain skill by clarifying what actions have to be in mind in order to 
execute that skill at an optimal level (e.g., a gymnast focussing on having the correct posture 
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and amount of tension in the body, Weinberg & Butt, 2014). The latter two may increase 
FAB by helping athletes to know what they need to do and to direct their attention and 
behavior accordingly. Furthermore, making athletes aware of their own standards compared 
to their ongoing performance might motivate athletes to increase their effort and persistence 
(Locke, Shaw, Saari, & Latham, 1981). 
Arousal regulation includes all techniques that influence physiological arousal by 
either decreasing (e.g., breathing or bodily relaxation techniques) or increasing it (e.g., 
breathing techniques or behaving in physically arousing ways, Acharya & Morris, 2014). The 
optimal extent of physiological arousal depends on the type of sport (e.g., it is lower in pistol 
shooting than in weight lifting), task difficulty, individual preference (Jones & Hanton, 
2001), and current psychological states (e.g., cognitive state anxiety, Hardy, 1990). Athletes 
who are able to adapt their arousal to perceived deviations from an ideal degree might be less 
distracted and thus have a greater chance of behaving functionally. 
Mindfulness-based Interventions 
MI refer to interventions that foster mindfulness. Mindfulness describes the ability to 
hold one’s attention on momentarily experienced bodily sensations, acoustic and visual 
perceptions, emotions, or thoughts and to observe them in an accepting and compassionate 
manner without automatically reacting to or elaborating on them (Kabat-Zinn, 2003). MI 
have been found to enhance subcomponents of attention, such as orienting, conflict 
monitoring (especially in the early stages of mindfulness training), and alerting (in later 
stages, Chiesa, Calati, & Serretti, 2011; Tang, Hölzel, & Posner, 2015). 
Improvements in orienting (also referred to as selective attention or concentration, i.e., 
to limit attention to a selection of several sensorial stimuli), conflict monitoring (or divided 
attention or executive attention, i.e., to prioritize among competing thoughts, feelings and 
behavioral responses), and alerting (or sustained attention or vigilance, i.e., to attain and hold 
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an alert state of readiness, Chiesa et al., 2011; Posner & Rothbart, 2007) may increase and 
maintain FAB by helping athletes to concentrate on the task at hand, in the presence of 
potential internal and external distractors, and over a long period of time. 
Besides the desirable effects of MI on attention, research showed that they led to an 
increase in acceptance of unpleasant experiences (e.g., negative thoughts and emotions or 
bodily sensations, Keng, Smoski, & Robins, 2011). Accepting means that rather than 
avoiding negative experiences, one exposes oneself to such experiences without trying to 
change or control them. This may make FAB more likely because trying to change emotions 
and thoughts in maladaptive ways (e.g., ruminating, worrying, or experiential avoidance, 
Hayes, Luoma, Bond, Masuda, & Lillis, 2006) could bind attentional resources needed for the 
current athletic task at hand (Gardner & Moore, 2004). Also, intending to consciously 
suppress negative thoughts often contains the object to be avoided and thus ironically has a 
greater chance of influencing behavior (e.g., trying not to think about hitting the golf ball in 
the bunker involves the image of hitting the ball in the bunker, making the correspondent 
behavior more likely, Janelle, 1999; Wegner, 1994). 
In addition to improved attention and an increased acceptance, defusion might be 
another mechanism by which MI increases and maintains FAB. Defusion has been found to 
be increased after MI (Feldman, Greeson, & Senville, 2010; Hargus, Crane, Barnhofer, & 
Williams, 2010) and describes the ability to observe one’s thoughts and emotions and view 
them as passing mental events rather than identifying with them (Hayes, Strosahl, & Wilson, 
1999). This is in line with findings showing that mindfulness promotes the ability to quickly 
let go of negative thoughts (Frewen, Evans, Maraj, Dozois, & Partridge, 2008). Defusion 
might help athletes to behave functionally because they would no longer act automatically 
and would be flexible in dealing with (negative) thoughts and emotions. In this context 
“flexible” means being able to decide when and when not to follow an (emotional) impulse. 
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An athlete’s behavior would therefore not be determined by certain potentially performance-
inhibiting states like anxiety (Röthlin, Horvath, Birrer, & grosse Holtforth, 2016). 
While there are reasons to assume that both PST and MI promote FAB, they probably 
do so in different ways. PST is based on the assumption that the development of self-control 
of internal states, such as thoughts, emotions, and physical experiences, enhances athletic 
performance. In contrast, MI assumes that athletes’ performance benefits by altering how 
they relate to their experiences (i.e., to control vs. to accept and defuse). These differing 
assumptions represent the different theoretical origins of PST and MI within cognitive-
behavioral psychology, that is classical vs. “third-wave” approaches (Birrer & Röthlin, in 
preparation; Gardner, 2016; Hayes, 2004). 
Effectiveness of PST and MI Randomized Controlled Trials on Athletic Performance 
There is evidence from case studies and correlational research that use of self-talk, 
imagery, goal-setting, arousal-regulation, and mindfulness are all related to objectively 
measured athletic performance or performance-related psychological variables (see Gardner 
& Moore, 2006; and Sappington & Longshore, 2015, for an overview). However, the effects 
of PST and MI on FAB have not been investigated so far, and there are hardly any 
randomized controlled trials (RCT) investigating PST packages (i.e., a set of multiple PST 
methods) or MI in adult athletes (Gardner & Moore, 2006; Sappington & Longshore, 2015). 
Given their potential to test causal hypotheses, RCTs can be considered the gold standard in 
intervention research. 
To our knowledge, there are five RCTs investigating the effects of a combination of 
several PST (i.e., at least two or more techniques) on performance or performance-related 
psychological variables in adult athletes (i.e., at least 18 years old), two of which found no 
differences in outcome (objective measures of performance, i.e., pass efficiency, on target 
accuracy in competition, service percent) between intervention- and waiting-list control 
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group (Madden & Mc Gown, 1988; Noel, 1980). The other three found improvements in 
outcome (objective and subjective measures of performance, i.e., runs scored, wickets taken, 
neuro-muscular performance, blinded coach ratings of performance, and coach-rated 
performance consistency; and performance-related psychological variables, i.e., use of 
psychological skills and anxiety) in the intervention groups compared to contact-control 
groups (DeWitt, 1980; Howard & Reardon, 1986; Thelwell & Maynard, 2003). The PST 
interventions showed medium to large effect sizes, a range between 0.5 and 12 contact hours 
and lasted between 10 days and 4 months. 
To our knowledge, there are four RCTs investigating the effects of MI on 
performance or performance-related psychological variables in adult athletes, all of which 
found improvements in outcome (objective measures of performance, i.e., shooting 
performance, and performance-related psychological variables, i.e., mindfulness, flow, stress, 
competition anxiety, and pessimism) in the intervention group compared to waiting-list 
(Aherne, Aidan, & Lonsdale, 2011; Scott‐Hamilton, Schutte, & Brown, 2016) or not 
specified control groups (John, Verma, & Khanna, 2011; Moghadam, Sayadi, Samimifar, & 
Moharer, 2013). The MI interventions showed medium to large effect sizes, a range between 
0 (disposal of an information sheet) and 8 contact hours and lasted between 4 to 8 weeks. 
In sum, current research suggests that both, PST and MI may somewhat promote 
performance or performance-related psychological variables, especially when the 
intervention lasts for several weeks and involves some form of daily practice. However, 
several critical points related to these studies need to be kept in mind. There are only a few 
studies, some of which deal with power issues (i.e., number of subjects too small to detect 
effects) and quality issues (e.g., no active control group; no manipulation check, i.e., whether 
PST and MI lead to greater use of psychological skills and mindfulness, respectively; time 
spent practicing psychological skills or mindfulness not recorded; treatment adherence not 
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evaluated). Only one study (Thelwell & Maynard, 2003) investigated the impact of all four 
psychological skills described above (however, this study is quite promising). Furthermore, is 
it difficult to compare the above studies because they examine the effect of different forms of 
PST and MI of varying duration on various outcome variables (i.e., objective or subjective 
measures of performance, such as scores or coach ratings, respectively, or performance-
related psychological variables, such as flow or anxiety). Given its central importance for the 
evaluation of sport-psychological interventions, the general use of outcome variables needs to 
be examined in more detail before proceeding to our study protocol. 
FAB as an Alternative Outcome Variable in Sport Psychological Interventions? 
Because improving performance is in the center of coaches’ and athletes’ interest, 
objective measures of performance are often used as the major outcomes when scientifically 
examining the effect of sport psychological interventions. Notwithstanding the importance of 
the ultimate success, athletic performance is influenced by a wide range of potentially 
interfering factors, such as actual training load, being in shape, injuries, weather, the 
opponent, whether an athlete is in a preparation or competition phase, etc. Thus we argue that 
objective measures of performance are too distant to determine whether a certain sport 
psychological intervention was successful. In that regard, measuring whether an intervention 
promotes FAB is preferable because it is less dependent on interfering factors (i.e., it is 
possible to perform functionally, for example, when not in shape), allows for a comparison 
between different sports, and is very close to what athletes actually do in games or 
competitions (as opposed to, for example, what has to be done in an experiment). In the 
method section, we will present how we intend to operationalize FAB. 
Current Study 
This study tries to bridge some of the gaps in the current research by conducting a 
high-quality RCT based on the CONSORT criteria (Schulz, Altman, & Moher, 2010), 
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comparing a PST, a MI, and a waiting-list control group. We will use an outcome variable 
(FAB) that allows us to compare different sports and allows for examining the success of the 
interventions regardless of external factors, such as being in shape or training load. This way, 
we will be able to determine whether PST and MI are effective. Furthermore, by investigating 
the role of mediators and moderators, we will gather evidence about mechanisms of change 
and for whom each intervention is most beneficial. Our primary interest is to determine the 
effect of PST and MI on FAB. In order to examine the effects of a broader range of 
outcomes, factors that may negatively influence FAB (i.e., negative outcome expectations, 
competition anxiety, and cognitive interference) and objective and subjective measures of 
performance will be assessed as secondary outcome variables. 
Mediators. To investigate how PST and MI may promote functional athletic behavior 
we will examine underlying mechanisms of change and to what degree these mechanisms are 
specific or shared by PST and MI. In order to do this, we examine mediators of PST and MI 
and analyze differential predictors of the two. Grounded on the theories underlying PST and 
MI, the following three groups of mediators were selected: (1) Mediators specific to PST (i.e., 
use of psychological skills as a manipulation check of the PST intervention and the ability to 
control thoughts and emotions); (2) mediators specific to MI (i.e., mindfulness as a 
manipulation check for the MI intervention and the ability to accept and defuse from thoughts 
and emotions); and (3) mediators assumed to play a role in both interventions (i.e., general 
attention, attention control in games, and competitions). 
Moderators. To our knowledge no studies have examined factors potentially 
moderating the effectiveness of PST or MI. Such information is of crucial importance as it 
may specify the influence of certain situational variables or identify groups of individuals 
likely to either benefit from an intervention or not. In order to examine for whom and under 
which conditions PST and MI are (not) effective, three types of moderators are investigated 
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in the present study. Most importantly, we will look at situational variables, i.e., task 
difficulty and the importance of the game or competition for the individual athlete. The other 
two kinds of moderators can be divided into basic demographic factors (e.g., age, gender, 
kind of sport, performance level, and previous experience with PST and MI), and individual 
characteristics that research has identified as being relevant in situations of athletic 
performance like task- and ego-orientation (Elferink-Gemser et al., 2016), self-esteem 
(Masmoudi, Trigui, Feki, Bâati, & Jaoua, 2015), or self-compassion (Baltzell, 2016; 
Ferguson, Kowalski, Mack, & Sabiston, 2014; Mosewich, Crocker, Kowalski, & DeLongis, 
2013). 
Study objectives and hypotheses. The primary objective of this study is to assess the 
effects of PST and MI in promoting FAB in elite athletes. We hypothesize that both active 
interventions are more effective than a waiting-list control condition in promoting FAB. We 
do not expect PST to be superior over MI or vice versa; rather, they are expected to increase 
FAB through different routes. 
Thus, the secondary objective is to examine potential factors that mediate the effects 
of PST and MI. We assume that the effect of PST on FAB is mediated by the use of 
psychological skills (the manipulation check of the PST intervention) and the experienced 
ability to control one’s thoughts and emotions. We expect the effect of MI on FAB to be 
mediated by participants’ self-rated mindfulness (the manipulation check of the MI 
intervention) and acceptance of / defusion from unpleasant experiences. Finally, we 
hypothesize the effects of both PST and MI on FAB to be mediated by general level of 
attention and perceived attention control in games or competitions. 
A third objective is to examine potential moderators of the effects of PST and MI. We 
assume that the more athletes interpret their current experience as something that has to be 
regulated, the more they profit from regulation or coping strategies being utilized/taught in 
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PST and MI. We therefore hypothesize that athletes high in ego orientation or those with low 
values of self-esteem and self-compassion benefit the most from PST and MI. Such athletes 
might perceive performance situations as threatening for their psychological needs to a 
greater chance (Gardner & Moore, 2006; Grawe, 1998), especially when the athletic task at 
hand is difficult or the competition is perceived as important. Perceived threat might lead to, 
for example, more competition anxiety, negative outcome expectations, or cognitive 
interference. In addition, we aim to investigate the role of treatment expectancies (common 
factor) and treatment adherence for improvements in FAB. 
Method 
Participants and Power Analysis 
The target group are elite, sub-elite, and recreational athletes from four sports 
(curling, volleyball, i.e., indoor and beach, tennis, and hockey, i.e., floorball and ice hockey). 
We chose these sports because they are suited to sample comparable short sequences (see 
primary outcome below) within a game or a competition, as opposed to, for example, soccer. 
Athletes who are members of the respective Swiss national sport associations will be 
contacted and offered the opportunity to participate. Criteria for exclusion are a likely mental 
disorder, significant previous experience with PST or MI, less than 4 hours of athletic 
training per week, or being younger than 18. 
The sample size calculation is based on differences between the waiting-list control 
group (WC) and one of the treatment groups (PST or MI) after the intervention. Based on 
previous research, we assume medium effect sizes of d = .6 (Hofmann, Sawyer, Witt, & Oh, 
2010). Testing one-sided, given that α = .05 and a power of 80 %, we would need 108 
participants (36 for each group) to be able to detect the effect. 
Study Design and Group Allocation 
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Figure 1 shows an overview of the procedure (parallel group design). After a first 
contact and checking for inclusion and exclusion criteria (time 0), athletes will be stratified 
for gender, sport, and performance level, then randomly assigned to either the PST group, the 
MI group, or the WC group, and will be informed about their experimental condition. 
Members of the same team (i.e., curling, volleyball, or hockey) will be assigned to the same 
intervention group. For randomization, a computer-generated random-number sequence will 
be prepared in advance and sealed in opaque, consecutively numbered envelopes by an 
independent researcher. An independent researcher will open the envelopes in sequence 
based on client number, to determine the participant’s assignment to the groups. ---insert 
figure 1 here--- 
Table 1 gives an overview of the assessment/measures. PST and MI participants will 
be assessed at pre-intervention (time 1), post-intervention (time 2), and at 2 months follow-up 
(time 3). WC participants will be assessed at time 1 and 2, and will then be randomly 
assigned to the PST or MI intervention. Participants will complete a series of questionnaires 
at all assessment time points. Participants names will be coded in the data file for 
anonymization and the code key will be stored in a different file. Since it is not possible to 
mask condition assignment for the participants or the experimenter, we will assess and 
control for outcome expectations regarding the assigned intervention in order to control for 
potential effects on outcomes (see recommendations by Boot, Simons, Stothart, & Stutts, 
2013). ---insert table 1 here--- 
Description of the PST and MI Intervention 
The PST intervention will be adapted from PST programs like Ebersbächer’s Mental 
Training (Eberspächer, 2004b). It involves the practice of four psychological skills (self-talk, 
imagery, goal-setting, and arousal control) and will be based on the latest guidelines and 
recommendations about instruction and application of these skills (Acharya & Morris, 2014; 
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Gould et al., 2014; Van Raalte et al., 2016; Weinberg & Butt, 2014). A sport psychologist 
trained in specialized PST interventions will explain the expected sport-specific benefits to 
the participating athletes and advise athletes to do homework between group sessions. 
The MI will be adapted from mindfulness-intervention programs, including 
Mindfulness-Acceptance-Commitment (MAC, Gardner & Moore, 2007), Acceptance and 
Commitment Therapy (ACT, Hayes et al., 1999), and Mindfulness-Based Stress Reduction 
(MBSR, Kabat-Zinn, 1982). A sport psychologist trained in specialized mindfulness-based 
interventions will explain the expected sport-specific benefits to the participating athletes and 
advise athletes to do formal and informal mindfulness practices at home between group 
sessions. 
The interventions will be realized in groups of six athletes each, leading to six sub-
groups in each condition (6 x 6 = 36 athletes, see power analysis). A manual will accompany 
the instructions for the interventions. All components of both interventions must be 
administered according to the manual’s specifications. Two independent raters will evaluate 
the adherence to each intervention on the basis of video recordings. In addition to psycho-
education and practice at home guided by audio files that can be played on computers or 
portable devices such as smart phones. All participants will also be provided with a calendar 
of their exercises to tick off as they are completed, and daily text messages will remind them 
to practice their PST or mindfulness exercises. Each intervention consists of four 2-hour 
sessions over the course of 5 weeks. Participants will be advised to practice daily and record 
their amount of practice. All sessions will conducted at the center for elite sports of the Swiss 
Federal Institute of Sport.  
Measures 
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Primary outcome measure. We will assess FAB as the primary outcome measure 
using an ambulatory assessment1 procedure, that samples subjective psychological variables 
in real time and the natural environment (Trull & Ebner-Priemer, 2013). We will analyze 
three to four in-game/match sequences (S1 to S3 or S4, respectively) specific for each sport. 
In curling we will evaluate the first end (S1), the end before half-time (S2), the first end after 
half-time (S3), and the last end of the game (S4)2. In volleyball we will analyze the second 
and third set of one game3 by evaluating the first 5 points in each set (S1 and S3) and the last 
5 points in each set (S2 and S4). In tennis we will analyze the first two sets of one match: the 
second and the third game4 (S1 and S3) and the last two games of the set or the tiebreak (S2 
and S4). In hockey we will analyze each period (S1–S3) of one game5. 
After each sequence we will evaluate whether athletes behaved functionally in the last 
sequence. We will ask the athletes themselves to rate the last end (curling), the last 5 points 
(volleyball), the last two games or the tiebreak (tennis), or the last period (hockey). It is 
common practice in other studies using ambulatory assessment to use only a few items to 
keep the interference of the measurement to a minimum (e.g., von Haaren, Haertel, Stumpp, 
Hey, & Ebner-Priemer, 2015). To assess FAB, athletes will rate the following questions from 
0 (no agreement) to 100 (total agreement) on a tablet computer using a scroll bar: 
                                                          
1 Also referred to as behavioral assessment or real life measurement. 
2 A curling game has either eight or ten ends (i.e., game sections), and it happens that team forfeits during the 
game. 
3 To win a volleyball game, three winning sets are needed (two in beach volleyball), so the minimum amount of 
sets in one game is three. In beach volleyball we would analyze the first two sets as this is the minimum amount 
of sets in one game. 
4 A tennis match contains a minimum of two sets; to win a set, a player needs to win six games and players take 
a first short break after three games. 
5 A game in hockey consists of three periods. 
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1. Rate regardless of the result or outcome: In the last sequence, my movements and 
actions were of a high quality (precise, energetic, well timed, etc.). 
2. Rate regardless of the result or outcome: In the last sequence, I was focused on the 
task. 
3. Rate regardless of the result or outcome: In the last sequence, I behaved on the 
pitch/field/ice as the athlete that I would like to be. 
Before the first assessment, athletes will be given instructions in training when and 
how to answer the questions and then answer the questions in an actual game/competition for 
familiarization. 
Secondary outcome measures. Secondary outcomes are negative outcome 
expectancies (assessed directly before the game or match) as well as somatic and cognitive 
competition anxiety (directly after the game or match), which are all measured by the 
respective scales of the Competition Anxiety Inventory State (CAI-S, Brand, Ehrlenspiel, & 
Graf, 2009). Cognitive interference (directly after the game or match) is measured by the 
Thought Occurrence Questionnaire for Sport (TOQS, Röthlin, Horvath, Birrer, Güttinger, & 
grosse Holtforth, in press). In addition, we will assess objective (win/lose, performance 
indicators relevant for the sports discipline, such as shot percentages, points scored, 
winners/unforced errors, and goals/assists) and subjective (self-rated) measures of 
performance. 
Mediators. We will use all these measurements in all three study groups to examine 
whether changes are specific for the expected groups. Use of psychological skills 
(manipulation check for PST) will be assessed by the subscales self-talk, imagery, goal-
setting, activation and relaxation of the Test of Performance Strategies (TOPS, Schmid, 
Birrer, Kaiser, & Seiler, 2010). Being able to control emotions and thoughts will be measured 
by the TOPS subscales emotional control and negative cognitions. 
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We will use short form of the Five Facet Mindfulness Questionnaire (FFMQ-SF, 
Bohlmeijer, Peter, Fledderus, Veehof, & Baer, 2011) and the Athletic Mindfulness 
Questionnaire (AMQ, Zhang, Chung, & Si, 2015) to assess mindfulness (manipulation check 
for MI); the respective subscale of the Self-Assessment of Emotional Competencies (SEC-27, 
Berking & Znoj, 2008) and the Acceptance and Action Questionnaire II (AAQ-II, Bond et al., 
2011) to assess acceptance; and the decentering subscale of the Experience Questionnaire 
(EQ, Fresco et al., 2007) and the Decentering Scale for Sport (DSS, Zhang, Chung, Si, & 
Gucciardi, 2016) to assess defusion. 
The Attention Network Test (ANT, Fan, McCandliss, Sommer, Raz, & Posner, 2002) 
will be used to assess general attention (i.e., orienting, conflict monitoring, and alerting). To 
assess perceived attention control in games or competitions, we will use the respective 
subscale of the TOPS.  
Moderators. We will assess task difficulty by having participants rate their 
opponents’ performance after each sequence from 0 (very bad) to 100 (very good), by 
assessing the opponents’ ranking/seeding (lower, equal, higher), and the ongoing score. To 
assess the importance of the game/match, we will have the athletes rate the importance on a 
scale from 1 (not important) to 7 (very important) before the game or the match. In addition 
to basic demographic factors (i.e., age, gender, type of sport, performance level, and 
experience with PST and MI), we will assess task and ego orientation using the Task and 
Ego Orientation in Sport Questionnaire (TEOSQ, Rethorst & Wehrmann, 1998); self-esteem 
using Rosenberg’s Self-esteem Scale (RSC, Collani & Herzberg, 2003); and self-compassion 
using the short form of the Self-Compassion Scale (SCS, Hupfeld & Ruffieux, 2011; Raes, 
Pommier, Neff, & Van Gucht, 2011). 
Inclusion Criteria and Common Factor. We will use the short version of the Brief 
Symptom Inventory (BSI-18, Spitzer et al., 2011) to assess clinical level of psychopathology. 
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A total scale score of the BSI (Global Symptom Index, GSI) of T > 60 indicates a significant 
level of psychopathology. In psychotherapy, treatment expectancies have been shown to 
predict change in outcome variables (e.g., depression, grosse Holtforth, Krieger, Bochsler, & 
Mauler, 2011; Noble, Douglas, & Newman, 2001). For that reason we will examine the 
associations between athletes’ expectancies (after the randomization) and subsequent changes 
in the primary and secondary outcome variables. 
Statistical Analysis 
All analyses will be conducted as intent-to-treat. To assess if randomization is 
successful in balancing demographic characteristics across the treatment groups, we will 
compare age, use of psychological skills, mindfulness, and performance level using Student’s 
t-tests. Two-way (group x time) repeated measures ANOVAs will be used to answer the 
question regarding whether the intervention (independent variable) had an effect on the 
primary and secondary outcome measures (dependent variables). Significant overall effects 
will be followed up with post hoc tests and contrasts between intervention programs (e.g., 
PST and MI together compared to the WC group). Significance levels will be set at p = .05. If 
there are significant differences between different intervention sub-groups, we will perform 
multilevel analyses. To test the mediation and moderation models, we will follow the 
requirements for mediation and moderation suggested by Hayes (2013). The first three 
authors of this manuscript will have access to the full dataset. 
Discussion 
This study is the first to examine the effectiveness both PST and MI in the same 
randomized controlled trial. We will assess FAB as the primary outcome measure of this 
study; however, we also investigate psychological variables that may negatively influence 
FAB (i.e., competition anxiety, negative outcome expectations, and cognitive interference) 
and objective and subjective measures of performance as secondary outcome variables. 
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Both interventions are hypothesized to improve FAB and reduce the extent of 
psychological variables that may prevent FAB compared to a waiting-list control group. If the 
interventions are effective, both PST and MI may be considered empirically validated 
methods to help athletes behave functionally, which can be considered a prerequisite for 
performing optimally. This study may also fill a gap in sport psychology research, 
considering the current lack of randomized controlled trials. Besides investigating the 
effectiveness of the two interventions, the current study intends to examine potential 
mechanisms of change and moderators of outcome. Therefore, we will hopefully not only be 
able to answer the question whether the interventions work, but also how, under what 
conditions, and for whom. 
While the question of how to perform optimally in competition or a game is not the 
only reason why athletes seek the advice of a sport psychologist6, it is a very common, 
perhaps even the most common reason (Grote, Benthien, & Brand, in press). The frequency 
of this issue being presented underlines the importance of defining FAB as construct and 
operationalizing it as an outcome measure of sport psychological interventions. Assessing 
FAB might also help to solve the problem that in researching sport psychological 
interventions, an abundance of outcome variables is used, which makes it difficult to compare 
different sports. Also because objective parameters of athletic performance are heavily 
influenced by physical and external factors, using FAB as an outcome is an attractive 
alternative. The use of the ambulatory-assessment method has the advantage of being very 
close to what athletes are actually doing and experiencing in games or competitions (i.e., a 
high external validity). The critical points of this method include the fact that it is time-
consuming and hardly explored in sport psychology. As in other forms of real live 
                                                          
6 Other issues involve handling high training loads, improving training quality, fulfilling psychosocial 
development, or cooperating with various people (see Birrer & Morgan, 2010 for an overview of the demands 
athletes need to deal with). 
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measurements (Mehl & Conner, 2013), the chosen method should be sufficiently brief to 
minimize interference with athletes’ behavior and prevent jeopardizing optimal performance. 
In subsequent studies, one could expand the assessment of FAB via ambulatory assessment 
by having athletes rate video recordings of behavioral sequences within the ongoing 
competition. Real live measurement is an increasingly used assessment method that offers 
many additional research options in (elite) sport 
Future studies might use the presented study protocol to examine the effect of PST 
and MI on other psychological phenomena that may disturb or facilitate FAB and that are not 
part of the current study, for example, rumination over mistakes. As we assume FAB to be 
important in every sport (i.e., FAB is not sport-specific), investigating FAB in other sports 
(e.g., gymnastics, athletics, freestyle ski and snowboard, golf, or basketball) could be a next 
step. Furthermore, future research may gainfully examine other personality traits potentially 
influencing (i.e., moderating) athletic performance, such as perfectionism (Stoeber, Stoll, 
Pescheck, & Otto, 2008), narcissism (Roberts, Woodman, Hardy, & Davis, 2013), or intrinsic 
motivation (White & Sheldon, 2014). 
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Table 1: 
Instruments assessing inclusion and exclusion criteria, primary/secondary outcomes, moderators, mediators, and 
common factor 
Concept Measurement (items)*  Time points** 
  T0 T1 T2 T3 
Inclusion/exclusion criteria      
Clinical level of psychopathology BSI-18 (18) x    
Experience with PST/MI - x    
      
Primary outcome measure      
Functional athletic behavior Ambulatory assessment  x x x 
      
Secondary outcome measures      
Psychological variables      
State anxiety CAI-S (scales cognitive and somatic anxiety, 8)  x x x 
Cognitive interference TOQS (17)  x x x 
Negative outcome expectation CAI-S (confidence scale inversed, 4)  x x x 
Athletic performance      
Objective measures E.g., win/lose, points scored  x x x 
Subjective measures   Self-rated measures of performance  x x x 
      
Mediators      
Use of psychological skills TOPS (scales self-talk, imagery, goal-setting, 
relaxation and activation, 20) 
 x x x 
Ability to control thoughts and emotions TOPS (scales negative cognitions and 
emotional control, 8) 
 x x x 
Mindfulness FFMQ-SF (24) & AMQ (16)  x x x 
Acceptance of (unpleasant) experiences SEC-27 (acceptance scale, 3) 
& AAQ-II (inversed, 9) 
 x x x 
Defusion EQ (decentering scale, 7), DSS (12)  x x x 
General attention ANT  x x x 
      
Moderators      
Task difficulty -  x x x 
Importance of game/competition -  x x x 
Demographic characteristics - x    
Task- & ego-orientation TEOSQ (13)  x   
Self-esteem RSC (10)  x   
Self-compassion SCS short form (12)  x   
      
Common factor & practice time      
Athletes’ expectancy of the intervention - (3)  x   
Practice time Practice sheets   x x 
Note. *BSI = Brief Symptom Inventory, CAI-S = Competition Anxiety Inventory State, TOQS = Thought 
Occurrence Questionnaire Sport, TOPS = Test of Performance Strategies, FFMQ-SF = Five Facets Mindfulness 
Questionnaire Short Form, AMQ = Athletic Mindfulness Questionnaire, SEC-27 = Self-Assessment of Emotional 
Competencies, AAQ-II = Acceptance and Action Questionnaire, EQ = Experience Questionnaire , DSS = 
Decentering Scale for Sport, ANT = Attention Network Test, TEOSQ = Task Ego Orientation Sport 
Questionnaire, RSC = Rosenbergs’s Self-esteem Scale, SCS = Self Compassion Scale 
**T0 = Before randomization T1 = pre-intervention, T2 = post intervention, T3 = 2 months follow up 
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Figure 1. Participant recruitment and flow through the study. 
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List of abbreviations 
AAQ-II = Acceptance and Action Questionnaire 
ACT = Acceptance and Commitment Therapy 
AMQ = Athletic Mindfulness Questionnaire 
ANT = Attention Network Test 
BSI = Brief Symptom Inventory 
CAI-S = Competition Anxiety Inventory State 
DSS = Decentering Scale for Sport 
EQ = Experience Questionnaire 
FAB = Functional Athletic Performance 
FFMQ-SF = Five Facets Mindfulness Questionnaire Short Form 
GSI = Global Symptom Index 
MAC = Mindfulness-Acceptance-Commitment 
MBSR = Mindfulness-based Stress Reduction 
MI = mindfulness-based interventions 
PST = psychological skills training 
RCT = randomized controlled trial 
RSC = Rosenbergs’s Self-esteem Scale 
SCS = Self Compassion Scale 
SEC-27 = Self-Assessment of Emotional Competencies 
TEOSQ = Task Ego Orientation Sport Questionnaire 
TOPS = Test of Performance Strategies 
TOQS = Thought Occurrence Questionnaire Sport 
WC = waiting-list control group 
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